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LTHOUGH the diagnosis of spontaneous 
hypoglycemia, once considered, is easy enough 
to prove, the determination of its etiology may be 
difficult. The case presented below made it evident 
that the recent literature on the subject is to some 
extent misleading and that as a result there are 
certain misconceptions in the interpretation of the 
findings in such cases. 


Case Report 


A 45-year-old married Jewish refugee was admitted to the 
rao on July 22, 1948, complaining of “falling out spells” 
\% years’ duration. She had been well until one evening 

in January, 1947, when, while she was sitting in a chair, her 
vision suddenly became dim, and she began talking without 
realizing what she was saying. ough consciousness was 
not lost and no convulsive movements were noted, she seemed 
in a dream-like state. Recovery occurred spontaneously 
within an hour, and several hours later examination by a 
physician revealed no abnormalities. One month later, 
shortly after being married, another episode occurred. While 
serving supper, she suddenly dropped the dishes and fell 
ainst the table. In \% hour, she recovered without memory 
of the episode, and only weakness persisted as a residual 
isode she began to experience 
4 to 6 weeks, all preceded by 
ue or a finger and lasting 


symptom. After the second 
similar attacks at intervals 
nausea and quivering of the to 
from 1 to 12 hours. Ten months prior to the admission, 
the patient’s husband had bought a chicken farm, a venture 
that had not been financially successful. Marital discord 
developed and was agmeovensd by the fact that the “spells” 
gradually increased in frequency until they were occurri 

morning. Her husband threatened to divorce her, a 
finally 8 days before entry so much friction arose that the 
patient was forced to to live with her brother. 
episodes continued, and the brother described a character- 
istic attack. About 6 a.m. the patient began to groan and 
moan. She rubbed her legs together, and on one occasion the 
left side of her mouth quivered. Attempts to arouse her at 
this point were fruitless. Late in the morning she arose 
spontaneously, complaining of weakness and dizziness. 
On consuming a glass of ye juice or milk, she felt much 
better and went about her daily chores uneventfully. Several 
times she was found on the floor in the morning, apparently 
a 5 fallen out of bed during sleep. Although she sus- 
tai injuries from these falls, at no time was there any 
tongue-biting, incontinence, crying out, headache, vomiting, 
scotomas or paralyses. There had been a 10-pound weight 
loss during the 2 months preceding entry, in spite of a good 
ap 

‘ore admission she was seen by a neurologist, who found 
no abnormalities in lumbar punctures, skull films or electroen- 
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cephalograms. Therapeutic attempts with Mesantoin, Di- 
lantin and phenobarbital were unsuccessful. 

Physical examination, including a detailed neurologic 
evaluation, was entirely within normal limits. 

Examination of the urine and blood was negative. A 
lumbar puncture, skull films, electr phalograms and 
electrocardiogram failed to reveal abnormalities. Liver- 
function tests showed no defects. An intravenous pyelogram 
and ere roentgenographic studies were normal. 
The fasting blood sugar was 50 mg. per 100 ce. 

The initial glucose tolerance test revealed a fasting blood 
sugar of 36 mg. per 100 cc. and values of 72 mg., 78 mg., 79 
a 52 mg., 23 mg., and 35 mg. at 4% hour, | hour, 2 hours, 
3 hours, 4 hours and 5 hours, respectively. An intravenous 

lucose tolerance curve was also obtained, giving a fasting 

lood sugar of 78 mg. per 100 cc., and values of 164 mg., 
108 mg. 42 mg-, 38 mg., 38 mg., and 26 mg. at % hour, 1 
hour, hours, hours, 4 hours and 4 hours and 25 minu 
respectively. At this point a reaction occurred. Injection 
6 units of regular insulin showed a fasting blood sugar of 58 
mg. per 100 cc., and values of 40 mg., 55 mg., 62 mg., 72 mg. 
and 63 mg. at ig hour, 1 hour, 2 hours, 3 hours and 4 hours, 
respectively. A reaction occurred at the end of 4 hours. When 
the test was repeated at another time and similar values ob- 
tained, no reaction occurred and elect phalography 
revealed no abnormalities. One cubic centimeter of epi- 
nephrine (1:1000) was injected subcutaneously, and an 
epinephrine tolerance curve obtained, with a fasting blood 
sugar of 46 mg. and values of 61 mg., 141 mg., 194 mg., 198 
még. 101 mg. and 29 mg. at 4 hour, % hour, | hour, 2 hou 

3 hours and 4 hours, respectively. Simultaneous eosinophi 
counts to evaluate adrenocortical function revealed the 
following normal curve: 156.25 per cubic millimeter (control) 
137.50 (% hour), 81.25 (% hour), 18.75 (3 hours) and 43.78 
(4 hours). To determine the part played by the patient’s 
own epinephrine secretion and autonomic-nervous-system 
activity, a control curve was obtained by injection of sterile 
water subcutaneously: 41 mg. per 100 cc. (fasting), 39 mg. 
(1 hour), 40 mg. (2 hours), 23 mg. (3 hours), 25 mg. (4 hours) 
hours). The last result was obtained during 


and 21 mg. (4 
a minor reaction. 
Episodes similar to those precipitating entry to the hos- 
pital were frequently seen on the ward. These attacks were 
never observed in the early morning and were most frequent 
before luncheon. They often appeared to be related to mental 
stress. They were seen during periods of reactive hypogly- 
cemia after the tolerance tests. fr was noted that they cou 
quickly be aborted with intravenous administration of glu- 
cose. During the attacks the patient moaned, had bizarre 
movements that seemed at times to be resistive and was 
relatively unresponsive to outside stimuli. The only abnormal 
neurologic sign was nystagmus. Since it was obvious that 
we were dealing with a case of spontaneous hypoglycemia, 
she was placed on a trial diet low in cosbaiy rete and high 
in protein. The measure proved unsuccessful; during a 5-day 
period the attacks occurred more frequently than before. 
Therefore, on August 16, 1948, an exploration of 
the abdomen was undertaken on the first Surgical Serv- 
ice. Glucose (10 per cent) was administered intra- 
venously throughout the procedure, with supplemen- 


’ 
— — 


tary injections of 50 per cent glucose at the onset and 
completion of the ation. A hard, circumscribed nodule 
was discovered in the tail of the pancreas, and this, along 
with the terminal portion of the tail of the pancreas, was 
resected. On s section, the adenoma measu 1 cm. 
in diameter and was well differentiated from the surrounding 
tissue by a pale-blue tint. Histologic examination at the 
Mal Institute of Pathology confirmed the diagnosis of 
islet-cell tumor. 

After 2 days on the surgical wards, the patient was trans- 
ferred back to the medical service. Recovery was uneventfui. 
Postoperatively, while on a low-calorie diet, the patient ex- 

ienced no further reactions; however, she exhibited emo- 
tional lability, with episodes of silliness and irritability. She 
complained occasionally of weakness and dizziness, but 
blood sugar values were always above 100 mg. per 100 cc. 
and the administration of glucose did not nedily these symp- 
toms. A glucose tolerance test on the 3rd postoperative day 
demonstrated a diabetic curve. An insulin tolerance test 
was not particularly helpful. An epinephrine tolerance test 
differed from that done p atively in that no reactive 


hypoglycemia was evident. She was then discharged to a 
nursing home. 


Two months later she was readmitted for study. She had 
experienced no further reactions. Her appetite and strength 
had returned, and a 5-pound weight gain had been ed. 
Her emotional lability had disappeared. She was living 
happily with her husband on their chicken farm, and their 
domestic difficulties had dissolved. On the ward, the patient 
was co-operative. The glucose tolerance test and the insulin 
tolerance test were within normal limits. 


Discussion 


Factors affecting carbohydrate metabolism are 
many. Soskin':? has demonstrated that the blood 
sugar level is controlled by a homeostatic mecha- 
nism by which elevations or depressions are corrected 
in the liver. Regulation of the blood sugar is also 
dependent on a balance of endocrine secretions, 
the most important arising from the adrenal gland, 
the thyroid and pituitary glands and the pancreas. 
The adrenal cortex has several effects: stimulation 
of gluconeogenesis, inhibition of the hexokinase 
reaction® and possibly inhibition of the production 
of insulin by the islet cells.‘ The adrenal medulla 
causes a rise in blood sugar through glycogenolysis 
in the liver. Muscle glycogen may also be broken 
down, with the formation of lactate. Thyroid has 
been shown to increase glucose absorption,’ and 
it has been demonstrated that under certain cir- 
cumstances it aggravates diabetes.* The pituitary 
gland has an indirect effect on glucose regulation 
by. stimulation of the thyroid gland and adrenal 
cortex and a direct one by inhibition of the hexo- 
kinase reaction® and by a diabetogenic action that 
in itself may produce permanent diabetes.? The 
exact role of the sex hormones is unknown, but a 
number of cases of spontaneous hypoglycemia have 
been reported in which attacks were associated with 
menstruation.*»® The major effect of insulin may 
be the indirect acceleration of the hexokinase 
reaction by inhibition of the depressing action of 
the pituitary gland and adrenal cortex. In the 
pancreas a second internal secretion arising from 
the alpha cells that may produce hyperglycemia 
but prevent ketosis has been postulated.'® Besides 
hormonal effects, the blood sugar may be regulated 
by the vagus nerve as well as by centers in the 
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midbrain.”:" Stimulation of the right vagus nerve 
is said to cause a lowering of the blood sugar, the 
center being in the thalamus.” 

Changes in electrolytes accompany the various 
cycles in glucose metabolism. The observation 
that the serum potassium decreases on adminis- 
tration of insulin has been made repeatedly, and 
the assumption is that potassium is transported 
to intracellular fluid during the formation of glyco- 
gerr."*» 4 Not entirely explainable is the observation 
that potassium and sodium have opposing actions 
on glucose metabolism, high potassium levels causing 
glycosuria and a tendency toward ketosis.'® Another 
change noted is the depression of blood phosphorus 
during periods of increased glucose utilization.'® 


Tolerance Tests 


Although much of the knowledge of carbohydrate 
metabolism has been derived through oral glucose 
tolerance tests, intravenous tests are preferable 
in that they eliminate the variable factor of ab- 
sorption. Many factors affect the glucose tolerance 
curve. Conn'? has shown that a diet inadequate 
in carbohydrate may depress the formation of 
insulin and thus lead to elevated values. Increased 
carbohydrate intake will lower the curve. In view 
of this a standard diet for three days prior to the 
test had been recommended.'? Severe undernutri- 
tion may require a longer period of preparation. 
It has also been shown that exercise can modify a 
glucose tolerance test. 

Other conditions besides diabetes mellitus will 
produce an abnormally elevated curve. Hyper- 
thyroidism may show a high peak value.'* Obesity 
can result in a delay in the return to normal.'* 
Hyperfunction of the pituitary gland or adrenal 
cortex can produce a diabetic type of curve. The 
glucose tolerance values of severe liver disease may 
begin with a low fasting blood sugar, rise to ab- 
normally high values and decrease relatively slowly. 
Infection may raise the blood sugar, and in fact 
cases of hypoglycemia may be relieved during this 
state.'®, 20 

Flat glucose tolerance curves may occur in hy- 
popituitarism, anorexia nervosa, Addison’s disease, 
cases of intestinal malabsorption and patients with 
livers depleted of glycogen. 

By means of an insulin tolerance test, decreased 
sensitivity to insulin may be demonstrated in pi- 
tuitary and adrenal hypofunction, but no consistent 
changes have been found in any other disease. 

It is the consensus that the epinephrine tolerance 
test determines the presence of hepatic glycogen; 
it is also possible that, by stimulation of the pi- 
tuitary gland, it can cause hyperglycemia through 
the action of ACTH on the adrenal cortex.” How- 
ever, since epinephrine has been shown to be effec- 
tive in raising the blood sugar in hypopituitarism 
and Addison’s disease, the primary factor measured 
seems to be available liver glycogen. 
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Dysinsulinism 

The term “dysinsulinism,” which was introduced 
by Harris* has led to much confusion. In some 
cases it has been used to describe a state in patients 
who have shown marked variability in their re- 
quirements for insulin. In other cases it has been 
used to describe a state in patients proved to have 
diabetes mellitus who at other times have demon- 
strated spontaneous hypoglycemia. A third group 
of patients are those in whom the glucose tolerance 
curve begins with a low fasting blood sugar, rises 
to abnormally high values in the second and third 
hours, and then drops to hypoglycemic levels. Harris 
was of the opinion that these tests were all mani- 
festations of the same fundamental physiologic 
defect, and yet glucose tolerance curves of this type 
are commonly seen in spontaneous hypoglycemia 
in patients who have never shown any evidence of 
diabetes mellitus.": 


Symptoms 

The symptoms of hypoglycemia are probably 
all due to abnormalities in the autonomic and cen- 
tral nervous system and to an increased secretion of 
epinephrine. Those related to the central nervous 
system include headache, restlessness, diplopia, 
blurred vision, inco-ordination, tremors, tonic and 
clonic muscle spasms, convulsions, opisthotonos, 
drowsiness and coma; paralyses, aphasias, sense 
organ abnormalities and peripheral neuritis have 
also been noted.™-*?7 Such psychiatric symp- 
toms as apprehension, confusion, peculiar behavior, 
disorientation and mania are common. Vasomotor 
disturbances such as sweating, pallor, flushing and 
chilliness may be prominent. 

Gastrointestinal symptoms may be quite biz@rre. 
Hunger is almost always present, although oc- 
casionally a distaste for food may occur,”* as in 
the case reported above. Salivation, dysphagia, 
nausea, and diarrhea have been mentioned, and 
abdominal pain suggesting cholecystitis, af appendi- 
citis or peptic ulcer has been reported.*** 

The cardiovascular system may also be affected. 
Tachycardia is common and arrhythmias may 
occur.* True angina pectoris with electrocardio- 
graphic changes has been reported.*: * 

In general these symptoms are transitory, clearing 
instantly with the intravenous administration of 
glucose. However, in prolonged, severe hypogly- 
cemia the neurologic®® and psychiatric** manifes- 
tations may persist from hours to days. Repeated 
severe attacks have resulted in persistent mental 
deterioration,?”: ** with pathologic changes in the 
central nervous system." In reflection of this, 
abnormalities in the spinal fluid have been found.** 

There is an individual variation in the levels at 
which symptoms may appear. Age,‘® sedation," 
mental state” and possibly alterations in the con- 
centration of inorganic ions'’ may determine the 
level. 
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Pathology 

Adenomas of the islets are usually well demar- 
cated, firm, reddish-purple tumors, varying from 
several millimeters to 15 cm. At least 75 per cent 
have been found in the tail of the pancreas.“ The 
decision concerning malignancy is difficult. Frantz“ 
reported that of 96 cases, 5 had metastasized. 
Twenty-one more had definite capsule or blood- 
vessel invasion,“ but these patients were observed 
for periods up to twelve years after operation without 
further symptoms. Not all islet-cell tumors pro- 
duce symptoms of hypoglycemia. Duff** found that 
only 64 of 90 were functioning clinically. 
Differential Diagnosis 

Although 90 per cent of the cases fall into the 
category of islet-cell tumors, functional hyper- 
insulinism, or liver disease,** other causes must also 
be considered. The less common include Addison’s 
disease, Simmonds’s cachexia, certain lesions of the 
central nervous system, postgastrectomy hypo- 
glycemic syndrome and renal glycosuria. Since 
liver disease and the less common causes can easily 
be ruled out, the diagnostic problem is usually one 
of deciding between adenoma of the pancreas and 
functional hypoglycemia without morphologic pan- 
creatic changes. Conn“ states that the latter occurs 
in people who are hyperreactors to any stimuli; 
more specifically, it is the vagotonic patient who 
is prone to such attacks.” 

The clinical history should be used as a point of 
differentiation. Symptoms due to an adenoma are 
typically progressive; those due to carcinoma pro- 
gress at a very rapid rate. In functional cases, the 
symptoms are variable in intensity and frequency 
rather than progressive and may be bizarre. Al- 
though in the organic type of case the attacks occur 
in the fasting state as well as two or three hours 
after a meal, in the functional type they are not 
seen before breakfast. As must be relatively com- 
mon, the history in the case reported above was 
not sufficiently characteristic. The patient was a 
hyperreactor, and although the attacks were pro- 
gressive, they occurred several hours after meals 
and at times of mental stress as well as after fasting. 

Since one cannot differentiate the two diseases on 
the basis of anamnesis, one must turn to the labora- 
tory for further assistance. The importance of the 
fasting blood sugar has been emphasized by Whip- 
ple*?; most investigators consider a value of less 
than 50 mg. per 100 cc. as diagnostic of islet tumor.** 
However, levels as low as 20 mg. have been seen in 
functional disease.*: ‘7 Moreover, a higher value 
does not rule out a functioning adenoma. The 
importance of more than one determination is ob- 
vious from a study of the case presented above, in 
which occasional values were within normal limits. 

Attempts have been made to use the glucose 
tolerance test in separating these two conditions.": #7 
However, not only can the fasting blood sugar vary 


from time to time, but also with different ante- 
cedent diets, second-hour and third-hour values 
can be changed significantly, particularly in cases 
of the functional type. Moreover, the levels during 
the fourth to the sixth hour drop to low values in 
both diseases. Evidences of the inadequacy of 
glucose tolerance tests as a differentiation between 
the two diseases are the reports of diabetic, normal 
and flat curves in cases of islet-cell tumor.*: '!-% 

The value of the insulin tolerance test is ques- 
tionable. Whereas some reports describe increased 
sensitivity to insulin in organic disease with normal 
curves in functional cases,‘’: ** others have shown 
the reverse.”!: 

Epinephrine is the only other tolerance test that 
has been used to any extent. However, its value 
in distinguishing adenoma from functional hypo- 
glycemia is debatable. The response is considered 
a measure of available glycogen supply in the liver, 
which may be depleted in islet tumor,” but anal- 
yses of liver glycogen have shown this to be var- 
iable.**: 

It is evident that there is no absolute single 
criterion for the differential diagnosis. Fasting 
blood sugar determinations are more valuable than 
the tolerance tests. As Wilder and Whipple main- 
tain, the effect of starvation on the blood sugar 
is the most important single test, and in this con- 
nection it may be necessary to fast the patient 
twenty-four hours to induce an attack. In the 
case reported above the value of this procedure 
was shown. A control tolerance test was done with 
the injection of sterile water, and the slow steady 
drop in blood sugar ending in a reaction indicated 
the value of prolonged fasting. 


Treatment 


The treatment of functional hypoglycemia is with 
diet. The disadvantages of high carbohydrate in- 
take are that each meal tends to induce reactive 
hypoglycemia and that obesity is a frequent result. 
Sweeney®® demonstrated that a high-fat diet raised 
the glucose tolerance curve and advised this regimen. 
More recently, Thorn®* demonstrated that high- 
protein meals resulted in the most level blood sugar 
curve throughout the day. The treatment of choice, 
then, is a high-protein, low-carbohydrate diet. This 
is so effective in preventing hypoglycemia of the 
functional type that it may be used as a differential 
point in uncertain cases before operation is resorted 
to. As indicated in th@case reported above, in which 
a high-protein diet increased the number of attacks, 
cases with adenoma are not helped by such a diet 
and may even be aggravated. 

Another method of treatment was suggested by 
John® in 1933. He recommended 10 units of in- 
sulin, three times a day, half an hour before meals 
to prevent alimentary hyperglycemia, which in 
these cases results in reactive hypoglycemia. 
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Various other means of therapy have been at- 
tempted. Epinephrine, because of its glycogenolytic 
effect, has been used.** Harris*® recommended the 
use of bromides and barbiturates to control symp- 
toms. The efficacy of barbiturates has been demon- 
strated in animals, in which hypoglycemic convul- 
sions were prevented by their administration.” 
In view of the fact that sodium and potassium have 
definite reciprocal effects on carbohydrate metab- 
olism, potassium causing glycosuria,'® it has been 
suggested that a high-potassium diet might help 
functional hypoglycemia. Ephedrine, thyroid and 
Pituitrin have also been used, with inconstant and 
generally poor results. 

The best treatment of a hypoglycemic attack is 
the immediate administration of glucose intra- 
venously. In the absence of parenteral glucose 
and if the patient is too unco-operative to take 
glucose by mouth, epinephrine may be used. 

In cases in which dietary treatmem has failed 
and symptoms are sufficiently severe, surgery is 
indicated. The necessity for complete mobilization 
of the pancreas and search for possible aberrant 
tumors is obvious. Removal of an adenoma may 
result in a temporary diabetic state, which is an 
indication that the operation was a success. The 
duration of this temporary diabetes has been re- 
ported to be from three days to two years.*: * 

In cases in which no tumor can be found and 
medical therapy has failed, a subtotal resection of 
the pancreas may be done. Although the point is 
debatable, the consensus is that the hyperinsulinism 
can be cured if only a sufficient quantity of the 
pancreas is removed.*’: 57 A certain number of 
such operations will remove an adenoma that was 
mised at the operating table. A mild, permanent 
diabetes may result. An occasional case has been 
reported in which an exploratory laparotomy with- 
out resection of any tissue was followed by a spon- 
taneous “cure.” 

Alloxan has been used because of its specific 
necrotizing effect on the beta cells of the pancreas. 
In cases due to inoperable carcinoma, temporary 
improvement but no permanent cures have been 
reported.** Failures may be due to anaplasia of 
cells. One case with hyperplastic islets proved by “ 
biopsy responded to alloxan after dietary therapy 
had failed.** In another case alloxan failed in a 
patient who had already had an almost total re- 
moval of an atrophic pancreas.*° 


CoNncLUSIONS 


The most difficult problem in the differential 
diagnosis of spontaneous hypoglycemia is to dis- 
tinguish between adenoma of the islands of Langer- 
hans and functional hypoglycemia. 

The clinical picture is helpful but not diagnostic. 

Tolerance tests may be misleading. 

The most important single differential point favor- 
ing the diagnosis of tumor is the occurrence of a 
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blood sugar level below 50 mg. per 100 cc. on pro- 
longed fasting. 


In doubtful cases failure to respond to a high- 


protein, low-carbohydrate diet is an indication for 
surgical exploration. 


. Nicholson, W. 


b N. B. 


. Meyer, K. A., Amepen, | L., and Perima 
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THE MANAGEMENT OF SIMPLE FRACTURE OF THE CLAVICLE IN ADULTS* 
T. B. Quictey, M.D.t 


BOSTON 


ANY consideration of injury to the clavicle must 
take into account certain fundamentals. In 
the first place, absence of the clavicle is not in- 
compatible with normal function of the shoulder 
girdle. Fitchet,' in a comprehensive study of clei- 
docranial dysostosis, found almost no impairment 
of function either in his case or in those reported 
in the literature. Some of these patients were not 
aware of the fact that large portions of their clav- 
icles were absent. Gurd* has called attention to 
“surplus parts of the skeleton” including the clav- 


Fracture of the 
Permission of the 


1. acteristic 


4 
Homan 
The “droop” to the as much apparent as real. 


icle. Urist,* in his studies on injuries of the acromio- 
clavicular joint, came to the conclusion that when 
surgery was indicated the simplest procedure for 
restoration of function was excision of the outer 
quarter of the clavicle. 

Secondly, it is common knowledge that gross 
deformity of the clavicle after fracture is quite 
compatible with normal function. Only in the 
military service and in occupations in which heavy 

weights, such as rifles and straps from packs, press 
upon a clavicle are deformity and exuberant callus 
likely to result in functional disability. In young 
women, particularly those in the theatrical pro- 
fession, angulation, over-riding and exuberant 
callus formation may produce cosmetic disability. 
mossiag of the New | Fracture Committee of 


Surgeons, March 10, 
tAssociate in surgery, Harvard Medical bee Soo Bent Brig- 


ham Hospital; surgeon, Harvard Athletic Associatio 


Finally, whatever form of treatment is employed, 
or even without treatment of any sort, union can 
confidently be expécted. Of the last 50,000 sur- 
gical admissions to the Peter Bent Brigham Hos- 
pital only 1 was for treatment of nonunion of frac- 
ture of the clavicle. 

Diagnosis is simple; the position assumed by a 
patient with a fracture of the clavicle once seen is 
never forgotten (Fig. 1). Treatment is traditionally 
based upon the fact that the shoulder falls down- 
ward and forward when the support of the clavicle 
is removed. Although such a “droop” does occur 
it is as much apparent as real. Gordon,‘ of Belfast, 
seventy-five years ago, first called attention to this 
and pointed out in effect that the muscles of the 
shoulder girdle in the presence of fracture of the 


Ficure 2. Patient L on a Broomstick in Position for 
“Application of Plaster-of-Paris Fieure-of Splint. 


The shoulder girdles automatically fall outward and backward. 


clavicle tend to pull the shoulder toward the apex 
of the truncated cone of the thorax, thus shortening 
the strut of the clavicle and increasing deformity 
at the fracture site. Operating against this force 
is, of course, the pull of gravity on the entire ex- 
tremity. To lift the shoulder and force it back- 
ward and outward, many tapings, slings, wooden 
splints, aluminum splints and _plaster-of-Paris 
dressings have been advised. Few, if any, of these 
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accomplish true immobilization of the injured bone 
with its distal and proximal joints. 

The commonly employed figure-of-8 dressing 
immobilizes neither the acromioclavicular joint, 
the sternoclavicular joint nor the fracture site. It 
simply keeps the ends of the fracture from imping- 
ing too violently on the soft tissues, notably the 
overlying skin. Traction in recumbency with a 
pad between the scapulas has been advocated as 
the simplest means of reduction with minimal 
deformity and ‘cosmetic disfigurement. This is 
unquestionably the oldest recorded method of 
treatment. The unknown, self-taught surgeon 
whose observations are recorded in the Edwin 


Ficure 3. Plaster-of-Paris nav for Unstable Fracture of 
the Clavicle. 
The joints distal and proximal to the fracture are immobilized. 


Smith Surgical Papyrus* must have studied many 
fractures of the clavicle among the hundreds of 
thousands of workmen who built the pyramids 
five thousand years ago. He stated that the pa- 
tient should be placed “prostrate on his back with 
something folded between his shoulder blades . . . 
to stretch apart his collar bone until the break 
falls in its place.” 

Three or four weeks of recumbency with the arm 
in traction is a strenuous and heroic therapeutic 
measure. In the past ten years at the Peter Bent 
Brigham Hospital no patient with fracture of the 
clavicle as the primary injury has been willing to 
submit to this form of therapy. As a rule, fractures 
in the lateral or proximal thirds of the bone produce 
relatively little eventual deformity and can be 
treated adequately by a figure-of-8 splint made of 
leather and tape or plaster of Paris. Severely com- 
minuted fractures, displaced oblique fractures and 
those in the middle third of the bone that will not 
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interdigitate and “lock” at reduction should be 
immobilized. This can be achieved only by an ex- 
ternal splint that fixes both the sternoclavicular 
and acromioclavicular joints, or by internal fixa- 
tion. 

The decision, then, must be made for any given 
fracture of the clavicle whether a simple restrictive 
figure-of-8 splint is indicated or whether the bone 
must be immobilized by external or internal fixation. 
Reduction is, of course, a prerequisite. 


Ficures 4 anp 5. and Pasion 
Fracture of the Clavicle. 


The incision is made in the -~ of cleavage of the skin. A 
0.8 em. stainless-steel pin with a fluted drill tip is used. 


When nonoperative management is chosen the 
use of an ordinary broomstick has proved very 
helpful (Fig. 2). A table is placed with one end 
against a wall, and the patient sits with his back 
to the wall and with a piece of plank, 1.9 cm. thick, 
beneath the buttocks. The broomstick is laid 
between the wall and the edges of the plank at an 
angle of 45° from the horizontal. A felt pad is 
placed against the dorsal spine, and the patient 
lies with the vertebral column against the broom- 
stick and the arms hanging on either side of the 


a 
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table. The fracture site can then be infiltrated with 
novocain, and manipulations can be carried out 
without discomfort. Reduction and interdigitation 
of the faces of certain transverse fractures can often 
be accomplished by seizing the fragments through 
the skin with towel clips. After suitable padding, 
plaster bandage is applied rapidly over each shoulder 
crossing over the broomstick, care being taken to 
compress it against the thorax rather than upward 


the Pin, 
ubsequent 


Ficures 6 anp 7. Removal o 
Leaving about 1 cm. wane t 


eB Projecting End 
to Facilitate 


The skin is closed with stainless-steel 
wire to avoid unsightly scar formation. 


into the axilla. A bulky mass of plaster does not 
allow full adduction of the arm and has been known 
to cause radial-nerve paralysis. Before setting has 
occurred the broomstick is withdrawn and replaced 
outside the plaster. The patient remains lying 
against the broomstick until the splint has hardened, 
when a final trimming can be carried out. Mold- 
ing of the plaster to force the shoulder girdle out- 
ward and backward is automatic. 

External immobilization can be carried out with 
the same apparatus. Plaster is carried down to 
the elbow, to the lower thorax and over the op- 
posite shoulder. While setting, this deen he is 
molded over both clavicles by placing two sausage- 
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shaped bags of shot in the supraclavicular fossae. 
Surprisingly little disability or discomfort occurs 
(Fig. 3), and if good reduction has been achieved 
relatively little callus results. 

Open reduction and internal fixation by Rowe’s? 
technic should be reserved for the rare cases in 


Ficure 8. Roentgenogram in Case 1 before Treatment. 


which damage to the underlying blood vessels and 
nerves is imminent, and those in which the occupa- 
tion of the patient requires minimal deformity. 
The bone is exposed by an incision 6 cm. in length 
at the fracture site in Langer’s lines of cleavage of 
the skin (Fig. 4-7). Great care is taken to avoid 
injury to the subclavian vein, which lies immedi- 
ately beneath the bone. A 0.24-cm. stainless-steel 


Ficure 9. Roentgenogram in Case 1 after Reduction and 
Splinting. 


This fracture was required only a 


pin with a fluted drill tip is driven from the distal 
fracture face through the marrow and out through 
the cortex on the posterior surface of the distal 
third of the bone. The chuck is detached from the 
drill and reattached to the posterior projecting 
portion, which is then drawn through the bone 
until its butt end is at the fracture face. The frac- 
ture is reduced, and the butt end of the drill re- 
introduced along the marrow cavity of the medial 
portion of the bone until it strikes the cortex at 
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the medial curve. The portion of the pin that 
remains projecting is removed except for about 
1 cm., which is left beneath the skin to facilitate 
subsequent removal. The use of pins or wires 
smaller than 0.24 cm., either “blind” or after ex- 
posure of the fracture site, is not without danger. 


Ficure 10. Roentgenogram in Case 2 before Treatment. 


Migration of such wires into the lung and else- 
where has been reported.® 

The following cases illustrate the choice of treat- 
ment. 

Case 1. J. A. B., a 15-year-old schoolboy, sustained a 
transverse fracture of the left clavicle while playing football. 


hours after the accident with the patient lying against 
a broomstick supported at 45° from the horizontal the frac- 


Figure 11. Roentgenogram in Case 2 after Reduction and 
m mobilization. 
This fracture was not stable and did not interdigitate firmly. 
After manipulation with towel clips immobilization in a plaster- 
of-Paris jacket was necessary. 


ture site was infiltrated with novocain, and reduction was 
easily effected with towel clips. Interdigitation of the frac- 
ture faces was firm, and fairly vigorous manipulation im- 
mediately after reduction did not produce redisplacement 
(Fig. 8 and 9). A plaster-of-Paris figure-of-8 splint was 
applied. Four weeks later this was removed. Union was 
complete with minimal callus formation 8 weeks after the 
accident. There was no disability. 


In this case reduction was so firm as to require 
no further protection than a figure-of-8 splint. 
Case 2. E. R., a 21-year-old married woman, sustained 


a transverse fracture of middle third of the right clavicle 
while playing softbal! on a beach. A temporary T-splint 
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was applied. When the patient was first seen the fragments 
were overlapping 1.5 cm. On the day after injury, with the 
patient lying supine on a broomstick at an angle of about 
45° from the horizontal, the fracture site was infiltrated with 
novocain, and reduction carried out with towel clips. In- 
terdigitation of the fracture faces was accomplished but was 
not firm. The clavicle was immobilized in a plaster-of-Paris 
jacket extending from the base of the neck to the iliac crest 
and to the distal humerus (Fig. 10 and 11). Six weeks later 
the cast was removed. On examination 12 wecks after the 
accident there was firm bony union, with minimal deformity. 
ere was no functional disability. 


Ficure 12. Roentgenogram in Case 4 before Operation. 


In this case immobilization of the joints distal 
and proximal to the fracture site was necessary. 


Case 3. T. S., an 18-year-old college student, sustained 
a transverse fracture of the midportion of the left clavicle in 
an automobile accident. A plaster-of-Paris figure-of-8 splint 
was applied elsewhere. When the patient was first seen 2 
weeks later, there was over-riding and massive soft callus at 
the fracture site. He was preparing for a field career in 
ogy and was anxious to avoid any deformity of the clavicle 
that might interfere with the carrying of a pack. Sixteen 
days after iniury the clavicle was exposed u general 


Ficure 13. Roentgenogram in Case 4 after Operation. 
The fracture has been Saree by an intramedullary 


pin. 


anesthesia, the callus removed, and the fracture reduced and 

splinted with an intramedu!!ary pin. Four months later the 

pin was removed under local anesthesia. Union was firm, 

with minimal callus formation. During the following summer 

oe pee carried a heavy pack for several weeks without 
ifficulty. 


The indication for open reduction in this case 
was occupational. 


| 


Case 4. J. W., a ae bape college student, sustained 
a transverse fracture of middle third of the right clavicle 
when thrown from a horse. A plaster-of-Paris figure-of-8 

lint was applied. She was first seen 1 week later. X-ray 

ms discl over-riding at the fracture site (Fig. 12 and 
13). The patient was completing her final year in college, 
finishing a thesis for honors and Preparing for final examina- 
tions, and was to be married in 3 weeks. She requested that 
treatment be carried out in a manner that would allow her 
the greatest possible function of the shoulder during this 
important period in her life. Under general anesthesia the 
fracture site was ~ ger through a 5-cm. incision. Reduction 
was easily effected and held with an intramedullary pin. 

ree days after operation the patient was discha from 
the hospital. Union was firm at the end of 3 months, and 

ere was no visible deformity of the clavicle. Function of 
the shoulder girdle was normal from time patient 
left the hospital. The pin was removed under local anesthesia 
4 months later. 


The indications for operative treatment in this 
case were cosmetic and social. 


SuMMARY 


Certain fundamental considerations regarding 
function of the clavicle and its healing after frac- 
ture are discussed. 

Three methods of management of simple fracture 
of the clavicle in adults are described: the figure- 
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of-8 splint, external immobilization in plaster of 
Paris and open reduction with internal immobiliza- 
tion. 

The choice of treatment is discussed and illus- 
trated by 4 case histories. 
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THROMBOANGIITIS OBLITERANS IN WOMEN* 
Possible Relation to Rheumatic Disease 


Epwarp A. Epwarps, M.D.f 


N SO rare a disorder as thromboangiitis obliterans 

in women, an association with another disease 
appears noteworthy. This paper presents 6 per- 
sonally observed cases of the vascular disease in 
women, 2 of whom showed concomitant rheumatoid 
arthritis, whereas 1 gave a history of rheumatic 
fever. This number is admittedly small, but no 
large groups of cases of thromboangiitis obliterans 
are available for study. About 35 cases are recorded 
in the literature,'* and in some of them the diagnosis 
appears uncertain. The existence of true Buerger’s 
disease in women is nevertheless sufficiently es- 
tablished, since in several cases, the pathology, as 
well as the symptomatology, is identical with that 
seen in the male. In none of the published cases in 
women or men has any mention been made of any 
frequently associated disease. Rheumatic disorders 
specifically have not been mentioned in this con- 
nection. In this paper the expression “rheumatic 
disease” includes rheumatoid arthritis and rheu- 
matic fever, as well as iridocyclitis and the skin 
eruptions of so-called rheumatic nodules and ery- 
thema nodosum. In using the inclusive term I 


*Presented at a meeting of the New England Cardiovascular Society, 
May 22, 1950. 
inical associate in anatomy, Harvard Medical School; associate in 
i, Peter Bent Brigham Hospital. 


am simply following the present consensus‘ without 
adducing proof of the kinship or unity of these 
diseases. 

The association of the rheumatic and vascular 
disorders brings up the possibility of a hitherto 
undescribed rheumatic angiitis of large peripheral 
vessels. The reports of 2 additional cases —1 in 
a woman and 1 in a man — not labeled thrombo- 
angiitis obliterans are mentioned in this connection. 

In none of the reported cases, whether of the 6 
termed thromboangiitis obliterans or of the ad- 
ditional 2 in which rheumatic angiitis alone is sug- 
gested, was pathological examination of the periph- 
eral vessels possible. It therefore seems desirable 
to give the case reports in some detail. To avoid 
confusion in any subsequent reports, the hospitals 
in which the patient was studied are noted in each 
case. Thanks are hereby expressed to the staffs 
of these institutions for some of the data used. 
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Case 1. N. McC. was first seen in 1935, at the age of 28, 
for painful, ulcerated toes. Painful toes and cramps in the 
calves on walking had been present for 3 years. Pain in the 
back, feet and hands had occurred in episodes since 1933. 
The patient had begun to smoke at the age of 16, and was 
now using 20 cigarettes daily. 


290 
BOSTON 


Vol. 243 No. 8 


Examination showed loss of the pees pulses, with great 
diminution of pulsation of the popliteal arteries. The feet 
were markedly ischemic, and the left showed multiple super- 
ficial ulcers. A diagnosis of thromboangiitis obliterans was 
made. In the next few years there was occasional recru- 
descence of the ulceration. 

In 1941, she was hospitalized for rheumatoid arthritis of 
the feet, back, and hands, which, in retrospect, had probably 

n present when she was first seen. 
In May, 1948, she reported for ulceration of the left ankle 
and toes. From 1942 on, there had been repeated attacks of 
ainful inflammation of the legs, presumably due to phlebitis, 
ee the superficial veins had become prominent and the legs 
discolored. In 1943 the right radial pulse had disappeared. 
A bilateral lumbar had been performed in 
1944, with little improvement. veral severe attacks of 
the arthritis, especially in the spine, had occurred. She had 
suffered repeated attacks of iridocyclitis of both eyes since 
1944. She claimed not to have smoked since 1935. 

Examination in 1948 showed ve postphlebitic, as well 

ischemic, changes in the lower limbs. Small ulcers were 

nt over each malleolus of the left ankle, and on the left 
foot and second toe. The femoral pulses were of c= quality, 
but no pulsation could be made out below this level. There 
was no evidence of vascular involvement of the upper limbs 
at this time. 

Later in 1948, a crop of inflamed nodules of the legs de- 
veloped. Bilateral saphenous division and a biopsy of a nodule 
were done. The biopsy revealed slight perivascular reaction 
in the skin, consistent with erythema nodosum. eu 
healed after pinch skin grafts. An attack of iritis in both eyes 
occurred during the hospital stay. 

In May, 1949, the patient suffered another — of - 
thema nodosum and an iritis of the left eye. A nodule in 
a dy leg broke down, leaving a sinus that healed in several 
wee 


This patient was observed at the Boston City, 
Massachusetts General and Beth Israel hospitals. 


Case 2. E. P. was first seen in 1937, at the age of 27, for 
a pulmonary embolism in the course of her first pregnancy. 
The source proved to be a thrombophlebitis of the left popliteal 
vein. The blood Hinton test was positive. cesarean sec- 
tion was done for oe praevia. The baby was normal, 
but the placenta showed changes consistent with syphilitic 


angiitis. A diagnosis of acquired latent syphilis of the mother 
was made. e patient delayed obtaining antisyphilitic 
treatment. 


Between 1937 and 1941 she was observed for 
discomfort and edema of the left leg, and for painful toes. 
The peripheral pulses were normal. She persisted in smoking 
20 to 30 cigarettes a day, having begun at the age of 16. 

She was seen again in 1946 for painful “lumps” in the calves 
that had been appearing over the past 2 years. Adequate 
antisyphilitic treatment had been given from 1 through 
1945. Since 1938 the left had n painful and swollen 
each fall and winter, and there had been episodes of = 
under the nails of the fingers and toes. During cold weather 
“lumps” appeared on the middle fingers. One of these had 
been biopsied and called lupus pernio. A second pregnancy 
in 1944 had resulted in a miscarriage. The placenta again 
showed angiitis suggestive of syphilis. At this time she was 
in the 6th month of her third pregnancy. 

Examination in 1946 showed cold, sweaty hands, with 
adequate radial and ulnar pulsations. There was a tender 
subcutaneous area in the left calf. Biopsy showed this to be 
a phlebitis, with nonspecific acute and chronic inflammatory 
reaction. No pulsation could be felt below the right popliteal 
level, although the left dorsalis-pedis pulse was present. 
Oscillometric examination revealed a much-diminished pul- 
sation at each ankle. A diagnosis of thromboangiitis obliterans 
was made. 

Later in 1946 the patient was delivered of a normal child 
by cesarean section. toperatively, there were pains in the 
left calf suggestive of recurrent phlebitis. More attacks of 
painful toes were noted, often leaving brownish discoloration 
of the skin. She now agreed to stop smoking. 

She was last seen in January, 1950. The lupus pernio had 
occasionally recurred. She was suffering from — in- 
fection beneath the nails of the left foot. The pulses of the 
upper limbs were still normal. In the lower limbs, good dor- 
salis-pedis and posterior-tibial pulses on the right were 
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made out; the left dorsalis-pedis pulse was maintained. 

e oscillometric readings were improved, but were still 
asymmetrical, indicating a better arterial supply on the 
right than on the left side. 


This patient was observed at the Massachusetts 
General Hospital. 


Case 3. N. K., a 39-year-old woman, complained of pain 
in the left foot of 1 year’s duration. Her earliest limb symp- 
toms had occurred in the left hand 2 years before observa- 
tion, when she had noted numbness and yellow-white dis- 
coloration of the fingers. This gradually cleared up in 1 year, 
but was followed by the onset of cramp of the left foot on 
walking 1 block. Seven months before observation infection 
deve about the naii of the left great toe, which began 
to exhibit blanching, numbness and tingling. At the present 
time the foot was tender with increasing cramp and pain on 
walking. There was no history of phlebitis. She had had an 
attack of rheumatic fever at the age of 14. She had n 
smoking at the age of 26, using about 15 cigarettes a day. 

Physical examination disclosed atrophy of the pads of 
the finger iy Ay the left hand and absence of the left ulnar 

ulse. The left foot was somewhat atrophied and ischemic. 

e right dorsalis-pedis pulse was present, though sm 

was no pulsation below the left popliteal artery. 

A probable cardiac sequel of the rheumatic fever was sug- 
gested by the — of a systolic apical murmur, and a 
reduplication of the apical second sound. No calcification 

e limb arteries was visible on x-ray examination. 
blood cholesterol level was 187 mg. per 100 ce. 

A diagnosis of thromboangiitis obliterans was made. The 
atient did not stop smoking and also refused sympathectomy. 
our months later, the left ulnar pulse was faintly palpable, 

but the condition of the left foot had eusnenel, with in- 
creased pain and blanching. 


This patient was observed at the Joseph H. Pratt 
Diagnostic Hospital. 


Case 4. F. B., aged 38, had had severe sciatic pain and 
shoulder pain starting 5 years previously and gradually 
subsiding in 2 years. Three years before thrombophlebitis 
of the superficial and deep veins of the left lower leg de- 
veloped. For 3 years there had also been repeated ange 
of painful red ~~ ¥ in each leg. One year previously she 
had sudden loss of power in th legs, followed by numb- 
ness of the feet, with pins-and-needles sensations. From that 
time on cramp had been noted in each sty Om 1 block of 
walking. She smoked 20 cigarettes daily, having started at 
the age of 18. 

On physical examination, the feet were cold and atrophic 
and blanched on elevation. There were no pulsations below 
the levels of the right femoral or left popliteal arteries, a 
finding confirmed by oscillometry. Three raised areas of 
erythema nodosum were present in the right leg. 


This patient was observed at the Beth Israel 
Hospital. 


Case 5. E. W., a 37-year-old woman, was seen in July, 
1949. Early in 1946, she had begun to notice discomfort in 
the calves on walking. A contusion of the right ankle re- 
sulted in an ulcer, which persisted. In 1947 an extensive 
thrombophlebitis of the left saphenous vein developed. In 
1948, changes in the arterial pulsations were noted, and a 
right lumbar sympathectomy was performed. The Kline 
and Eagle tests for syphilis had been doubtful. Examination 
of the spinal fluid was negative for syphilis. She had had 3 
pregnancies, all terminating in miscarriages, which had been 
explained on the basis of an “infantile uterus.” In March, 
1949, she had been given 12,000,000 units of penicillin without 
any change in her symptoms. In April she began to suffer 
from rheumatoid arthritis in the temporomandibular articula- 
tions, followed by severe attacks in the metacarpophalangeal 
joints, wrists, elbows, shoulders, knees, lower back and 
neck. She recalled an “iritis” of undetermined nature at the 
age of 15. The joint disorder progressed rapidly, with severe 
crippling of the involved areas. She had smoked 20 cigarettes 
daily from the of 20, but had reduced these to 4 daily 
since March, 1949, 
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Physical examination showed active and disabling rheu- 
matoid arthritis, marked atrophy of the small muscles of 
the hands and numerous small nodules on the extensor sur- 
faces of the forearms. Biopsy revealed the nodules to be of the 
classic rheumatoid type. e muscle of the forearm showed 
perivascular infiltration with lymphocytes. Pulsations at the 
wrists were normal. 3-cm. ulcer was seen on the right 
lateral malleolus. The — veins were somewhat en- 
larged, and the ankles slightly overpigmented. The right 
femoral pulse was not palpable; the left was of fair quality. 
No pulsations were made out below this level. ; 
X-ray study of the extremities disclosed no arterial cal- 
cification. An electrocardiogram was normal. The total 
blood cholesterol was 171 mg. per 100 cc. The serum albumin 
was 4 gm., and the = 3 gm. per 100 cc. The brom- 
sulfalein test showed Pe cent retention of the dye at the 
end of 45 minutes, and the cephalin-flocculation test was 
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PERIPHERAL VascuLar INVOLVEMENT IN RHEU- 
MATIC DisEASE NoT TypicaL oF THROMBO- 
ANGIITIS OBLITERANS 


_ Case 7. E. C., a 41-year-old woman, was seen in conges- 

tive heart failure, with cor pulmonale, and a history sugges- 
tive of repeated pulmonary infarctions over the previous 3 
months. Rheumatoid arthritis had been present for 4 years. 
She had no complaints suggesting vascular disease of the 
extremities. She did not use tobacco. 
Physical examination of the limbs disclosed no thrombo- 
phlebitis, but the lower extremities were ischemic, with no 
pulses below the femoral vessels, which were themselves 
reduced. These findings were checked by the oscillometer. 
X-ray study revealed no calcification of the arteries. The 
serum level was 133 mg. per 100 cc. 


Taste 1. Cases of Thromboangiitis Obliterans in Women. 


Case Fiast Vascutar AmouNT oF Pu.esitis ARTERIAL Rueumatic Ormer Cuinicar Periop or 
No. Symetoms opacco Usep Occtiusion MANIFESTATIONS Finpincs OsservaTion 
1 Painful toes and 20 cigarettes Repeated in deep From popliteal Rheumatoid arthritis of — 15 yr. 
ps in legs since age of veins of arteries down; spine, hands, feet, simul- 
at age of 25 within 9 yr. temporary loss taneous with vascular 
of onset of right radial — — still active; 
pulse. ma m 
(bropsy) : initio. 

2 Phliebitis at age 30 cigar- Deep veins of Tibial arteries, None s, latent, 13 yr. 

of 27 since leg at on- right, with ate; syphilitic 
age of 16 set; super- later return of placentas; lupus 
veins of puless; Gate of fi 
ater 1 pulsation, 
(iopey). left an 
3 Ischemia ofleft 15 cigarettes None evident Left ulnar and both Rheumatic fever at age Inactive rheu- 4 mo. (2 yr. atter 
at age since age of 26 left tibial ar- of 14 matic heart onset) 
of 3 teries; dimin- disease 
ished pulsation 
at right ankle. 

4 Phiebitis at 20 tes Su ial deep Right popliteal Erythema nodosum, —_ Si observae 

leg arteries onset 

$ Discomfortin 20 cigarettes Left peghoases Right femoral Rheumatoid arthritis of ngle 
calves and since age of 20 ~— vein I yr. after oe! dimin- mandibular joint, spine and test for syphilis; tion 4 yr. after 
ulcer of ankle onset i pulse; left per of upper lower liver function 
at age of 33 femoral, and imbs 3 yr. after onset of impaired 

uded pop- vascular disease — still ac- 
liteal artery. tive; iritis at age of 15, 
nature unknown; rheu- 
matic nodules (biopsy). 

6 Painful and 15 cigarettes None evident Tibial arteries; Si observation 
since of 18 diminished pul- after on- 
at age of 26 sation both set; by own 

popliteal arteries. physician, 6 yr 


+++. The blood Wassermann test was positive, and the 
blood Hinton and Kahn tests ative. 
A diagnosis of thromboangiitis obliterans and rheumatoid 
arthritis was made. It was thought the serologic tests were 
y positive. 
This patient was observed at the Joseph H. Pratt 
Diagnostic Hospital. 


Case 6. J. T., a 28-year-old woman, complained of con- 
stant pain in the feet, with ulceration of the toes of the left 
2 years’ duration. There was no history of phlebitis. 

She had begun smoking at 18, and now used 15 cigarettes 


daily. 

Physical examination showed a swollen, extremely ischemic 
left foot, with ulceration of the toes. e right foot was 
moderately ischemic. The popliteal pulsations were reduced 
by oscillometric measurement, with no pulses below this 
level. The upper extremities were normal. 

The patient was in early pregnancy, and improved during 
the course of the pregnancy. Six months after delivery her 
feet became painful again. 

Six years later her physician wrote that her condition had 
remained static. 


In a few days pain in the left calf developed, and the femoral 
veins were ligated. Her cardiac status deteriorated during 
the next 4 weeks and she died. 

Autopsy* revealed rheumatic fever, with rheumatic heart 
disease. The cause of the cor pulmonale was an extensive 
rheumatic arteritis of the medium-sized and large pulmonary 
arteries such as have been described by Von Glahn and 
Pappenheimer.* The peripheral vessels were not examined. 


This patient was followed at the Robert Breck 
Brigham and the Boston City hospitals. 


Case 8. L. V., a So-yees-otd man, was first seen in 1940 
for recurrent thrombophlebitis of the superficial and deep 
veins of the legs and of the superficial veins of the abdomen. 
He smoked 10 cigarettes daily, having begun at the age of 16. 
Phlebitis was first noted in a series of attacks in the right 
lower extremity in 1933. Rheumatic heart disease was found 
in 1934, and a tonsillectomy was performed. This was fol- 
lowed by active rheumatic fever. During the convalescence 
from this disorder several crops of smail, inflamed n 

were noted on the trunk and lower extremities, as well as 
repeated attacks of thrombophlebitis of the lower extremities 


*Performed by Dr. Paul Harvey. 
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and the abdominal wall, including the inferior vena cava. 
Episodes of the nodular eruption and the thrombophlebitis 
were continuing to the time of observation. In 1936 a rheu- 
matic iridocyclitis of the right eye, with repeated attacks in 

eyes over the next 3 years, developed, leading to 
enucleation of the left eye in 1938 


Physical examination disclosed thrombophlebitis of several 


segments of the superficial veins in the lower extremities. 
A great number of red, indurated, flattened nodules were 
present on the trunk and thighs. Biopsy of one of them 
showed inflammation of small vessels, probably veins, ex- 
tending into the perivascular area and classified as idiopathic 
thrombophlebitis with a questionable arteritis. ; 
In 1940 the patient suffered a thrombosis of the superior 
vena cava. The right eye was removed in 1941, after repeated 
attacks of inflammation. Recurrent attacks of joint inflam- 
mation, but without other signs of rheumatic fever, were 
noted, and small areas of inflammation appeared in the right 


THROMBOANGIITIS OBLITERANS IN WOMEN—EDWARDS 


293 


patient had suffered an iritis of unknown etiology 
many years earlier. Bouts of erythema nodosum 
and iridocyclitis had occurred in the other arthritic 
patients. One patient who did not show rheuma- 
toid arthritis suffered from erythema nodosum and 
another gave a history of rheumatic fever at the 
age of fourteen. 

The 4 cases labeled thromboangiitis obliterans 
with associated rheumatic disorders may indeed 
have been true examples of Buerger’s disease. If 
sO, one may postulate that the vascular disease 
predisposed the patients to rheumatoid arthritis. 
This would be particularly evident in women, who 


Tasie 2. Peripheral Vascular Involvement in Rheumatic Disease Not Typical of Thromboangiitis Obliterans. 


Amount or Pucesitis 
Tosacco Usep 


AILY 


Case Fiast Vascurar 
o. MPTOM 


7 Cor pulmonale None 


? deep veins of 
at age © left leg 


8 Phiebitis at age 10 cigarettes Veins of legs at None 
of 25 since age of 16 — onset, repeated 

later; inferior 

vena cava; 

superior vena 

cava. 


ARTERIAL 
Occ.iusion 


Both lower fem- 
oral vessels 
down; pulmon- 
ary arteries. 


Pertop or 
Ops ervaTiIon 


Orner 
Finpincs 


Ruewmatic 
MANIFESTATIONS 


Rheumatoid arthritis4 yr. Seen in congestive heart failure and 


prior to vascular symp- cor pulmonale; death; autops 
toms; rheu matic fever showed rheumatic fever, wit 
as terminal event. rheumatic myocarditis and extensive 


rheumatic inflammation of medium- 
sized and large pulmonary arteries; 
peripheral vessels not examined. 


Rheumatic heart disease at - 10 yr. 
time of first vascular 
symptoms; rheumatic 
fever 1 yr. later, then 
rheumatic nodules of 
trunk and legs for several 
years (biopsy); iritis, with 
enucleation both eyes. 


leg, probably areas of phlebitis. The peripheral! 
pu remai normal. 

This patient was observed at the Joseph H. Pratt 
Diagnostic Hospital.® 


Discussion 


A summary of the salient features in the patients 
presented as having thromboangiitis obliterans 
is given in Table 1. The patients were all young 
women who smoked. They all showed involvement 
of the major peripheral arteries. In all but 1 phle- 
bitis in one or more attacks was evident.’ Multiple 
attacks in the deep veins, with resultant valve 
damage and venous regurgitation,’ evidently oc- 
curred in Cases 1 and 2, judging from the pro- 
gressively increasing signs of venous stasis. Patho- 
logical examination consisted only of one vein 
biopsy, which was consistent with the phlebitis 
of Buerger’s disease, though not pathognomonic. 

Syphilis was certainly present in Case 2. In 
another patient (Case 5) the significance of a positive 
serologic test was not clear. In neither case did 
syphilis play a certain role in the vascular disease, 
for adequate antisyphilitic z:catmeat did not in- 
terrupt the progress of the disorder. 

Active rheumatoid arthritis was present in 2 of 
the 6 patients. Its clinical onset was simultaneous 
with the evidence of the thromboangiitis obliterans 
in 1, and followed the beginning of the vascular 
impairment in the second. In the latter case the 


are more susceptible to rheumatoid arthritis than 
men, in the ratio of 3:1. Conversely, the lack of 
rheumatoid arthritis in males with Buerger’s dis- 
ease may be explained, to some extent, by their 
lesser susceptibility to the joint disease. An al- 
ternative explanation of the association is that 
rheumatoid arthritis or rheumatic fever may be 
related etiologically to thromboangiitis obliterans. 
This suggestion has been implied by Jager® in his 
inclusion of Buerger’s disease in the comprehensive 
list of “diffuse collagen disease.” Such an idea in- 
volves acceptance of the unity of the so-called col- 
lagen diseases, and is moreover at variance with 
the lack of confirmatory clinical findings in the 
male patients with Buerger’s disease. 

I am inclined to the view that these patients may 
have been suffering from a previously undescribed 
rheumatic angiitis of large peripheral vessels. The 
findings in Cases 7 and 8, in which a diagnosis of 
thromboangiitis obliterans was not entertained, 
were consistent with this view (Table 2). The 
confirmation of the thesis must await pathological 
demonstration, but certain observations may be 
adduced to lend it some support. 

Rheumatic fever during its acute phase is likely 
to give rise to a thrombophlebitis of large veins, 
and the Aschoff nodule has been encountered in 
the wall of the involved vessel by Perry and his 
co-workers.'® Rather distinctive changes have also 
been described in the aorta and in many small 


a 
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visceral arteries by Von Glahn and Pappenheimer.® 
No convincing evidence has yet been put forth for 
the involvement of major peripheral arteries at any 
stage of the disease, or of the veins except during 
the febrile period. A much cited case of obliteration 
of a brachial artery reported by Legroux" seems 
actually to represent the effects of arterial embolism. 

No lesions of major vessels have been recorded 
in rheumatoid arthritis. Perivascular collections of 
lymphocytes and other inflammatory cells are, 
however, classic in the subcutaneous nodules and 
in the skeletal muscles. 

More extensive changes occur in the arterioles 
and fine arteries, both in the viscera and periphery, 
in diseases frequently associated with rheumatoid 
arthritis — namely, acute disseminated lupus ery- 
thematosus, dermatomyositis and _ scleroderma. 
These vascular changes consist of intimal hyper- 
plasia, necrosis of the wall and, occasionally, throm- 
bosis." Polyarteritis nodosa sometimes develops in 
the course of rheumatoid arthritis or rheumatic 
fever. Here again the pathologic changes and the 
clinical course are by no means those of thrombo- 
angiitis obliterans, and yet somewhat larger ar- 
teries, such as the digital, may be involved. Those 
who believe that these several vascular disorders 
are all variants of so-called diffuse collagen disease, 
treated as an etiologic entity, would perhaps find 
no difficulty in adding another angiitis, albeit of 
larger vessels, to this category. Obviously, without 
pathological demonstration, one cannot say much 
about the nature of the suggested disorder. It 
seems logical, however, to heed the caution sounded 
by Klemperer and his associates," who state: “To 
identify this (the collagen) system as the seat of 
certain diseases is by no means to identify them 
with one another or even to relate them. This 
would be an unjustifiable oversimplification.” 


SuMMARY AND CONCLUSIONS 


Case reports of 6 women in whom a diagnosis of 
thromboangiitis obliterans was made on clinical 
grounds are presented. Two of these patients 
suffered from concomitant rheumatoid arthritis, 
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and another gave a history of rheumatic fever and 
rheumatic heart disease. Additionally, erythema 
nodosum and iritis were present in 1, erythema 
nodosum alone in a second, and iritis alone in a 
third. 

Two additional cases are cited, 1 in a woman and 
1 in a man, in whom the diagnosis of Buerger’s 
disease was not entertained, but who showed disease 
of major peripheral vessels concomitant with rheu- 
matoid arthritis and rheumatic fever in 1 and 
rheumatic fever alone in the other. 

The possibility of one or more forms of an angiitis 
of the larger peripheral vessels as part of the rheu- 
matic state is postulated. 

Careful study of the peripheral vessels in rheu- 
matoid arthritis and rheumatic fever seems de- 
sirable. 

The desirability of re-evaluating the individuality 
of thromboangiitis obliterans is likewise suggested. 


372 Marlborough Street 
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BOSTON 


NEUROHUMORAL SYSTEM 


In view of recent work and interest in the pressor 
amines, it seems worthwhile to review the most 
probable mechanism regarding the formation of 
those substances. If epinephrine is formed from 
tyrosine, as has been suggested* and if nor-epineph- 
rine is the precursor of epinephrine,®* * the steps 
might be as shown in Figure 1. 

The first two reactions are known to take place 
in the body; the product is a primary amine. The 
last steps are possible, but the exact reaction is 
not known; both 3 and 3’ can occur. It is also 
possible to have both methylation and demethyla- 
tion, as Bacq*’ has pointed out. The reaction that 
Blaschko** has postulated would include the four 
steps beginning with tyrosine: the introduction of 
the second phenolic hydroxyl group, decarboxyla- 
tion, oxidation and methylation. 

A great deal of investigation was done on the 
subject of the pressor amines early in the century. 
In 1910 Barger and Dale® proposed the name “sym- 
pathomimetic” for substances that simulate the 
effects of the sympathetic nerves. All substances for 
which they found sympathomimetic action were 
bases, and those that showed this action were 
characteristically primary and secondary amines. 
These workers were the first to point out the resem- 
blance between the effect of sympathetic stimu- 
lation of certain organs and the effect of nor- 
epinephrine. 

Although there are many contributions from 
Cannon, probably the outstanding one was the 
conception of the changes that take place in the 
body under the influence of stress.? Cannon® 
described a material called “sympathin” given 
off by the smooth muscles, in any area of the body, 
when they are made to contract. He speculated 
on the difference between sympathin and epineph- 
rine and found that sympathin from the liver 
had both excitatory and inhibitory reactions. In 
this paper he concluded that there were two kinds 
of sympathin, sympathin E (excitatory) and sym- 
pathin I (inhibitory). This work laid the ground- 
work for much of that which has been done in the 
last several years. 

In 1942 Blaschko* presented an interesting article 
on pressor substances. He commented on the fact 


*Assistant in medicine, Massachusetts General Hospital. 
tPhysician, Massachusetts General Hospital. 


that the body contains an enzyme (decarboxylase) 
that forms a primary sympathomimetic amine, 
but not the corresponding secondary amine. Dopa, 
of several amino acids studied, was the only one 
to show decarboxylation. This specificity of de- 
carboxylase suggests that this amino acid has a 
wider distribution in nature than was originally 
thought and that the natural substrate of decar- 
boxylase is dopa. The primary amines are imper- 
fect sympathomimetic agents, for their action is 


Ficure 1. Mechanism of Formation of the Pressor Amines. 


mainly excitatory without the inhibitory effects 
of the secondary amines such as epinephrine. 
Blaschko suggested a primary amine as the pre- 
cursor of epinephrine. He stated that the one most 
closely related to epinephrine was nor-epinephrine, 
and that, furthermore, since a primary sympatho- 
mimetic amine can arise directly in the body, the 
secondary amine can be formed from it by N-meth- 
ylation. Recently, he and his group®® studied two 
other substrates of dopa decarboxylase — namely, 
2:5 dihydroxyphenylalanine and meta-tyrosine — 
both of which give rise to pressor amines on decar- 
boxylation. The former of these appears to be more 
physiologically important, for there are indications 
that it may occur in the breakdown of tyrosine. 

In 1946 von Euler® reported the occurrence of 
a sympathomimetic ergone in adrenergic nerve 
fiber and noted the relation of this material to epi- 
nephrine and nor-epinephrine. He reviewed the early 
work of Loewi and Cannon, in which they showed 
that stimulation of sympathetic nerves caused a 
liberation of a substance with sympathomimetic 
properties. Originally, it was assumed that there 
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was only one substance, identical with epinephrine 
but the later findings of Cannon and Rosenblueth*® 
threw doubt on this assumption. It has only been 
in the last few years that this problem appears to 
be nearing a solution, for, as recently as 1944, 
Biilbring’ gave evidence strengthening the as- 
sumption that the active substance derived from 
chromaffin cells was epinephrine. Von Euler showed 
that several organs contained a_ blood-pressure- 
raising substance, which, though it displayed 
features in common with epinephrine, showed dis- 
tinct differences. After testing and comparing the 
substance, both chemically and biologically, with 
epinephrine, von Euler concluded that epinephrine 
and nor-epinephrine give very similar catechol 
reactions weight for weight, but are not biologically 
equally active. He described the extraction of the 
substance from sympathetic nerve fibers and gan- 
glions, and indicated that the fibers far exceed the 
ganglions in the amount of the sympathetic ergone 
secreted. The highest amounts were found in the 
sympathetic-nerve preparations, but considerable 
quantities were demonstrated in the extracts of 
sensory nerves and mixed motor and sensory nerves. 
This sympathetic ergone was shown to be different 
from epinephrine, having the properties of a catechol 
substance, probably a nor compound. He concluded 
that the adrenergic transmitter was nor-epinephrine 
and pointed out that Blaschko had previously pre- 
sented chemical evidence of the formation of nor- 
epinephrine in the body by N-methylation. Thus, 
he postulated that sympathin E was nor-epinephrine 
and sympathin I was epinephrine as suggested by 
Bacq® in 1935. In 1949 von Euler™ demonstrated 
the presence of nor-epinephrine in the normal 
adrenal glands of cattle, which supported Blaschko’s 
theory of adrenaline formation in chromaffin cells. 
The metabolism of epinephrine has been discussed 
by Bacq,” a Belgian investigator, who worked with 
Cannon in this country in the early part of the 
1930’s. At that time, considerable controversy 
existed regarding the transmission of sympathetic- 
nerve impulses and the part played by sympathin 
E and I. Cannon® suggested that epinephrine 
combined with a hypothetical cellular substance to 
bring about the transmission, whereas Bacq’s** 
earlier conception was that sympathin was the 
substance, or mixture of substances, liberated by 
adrenergic nerve action and that this material itself 
acted as the adrenergic transmitter. In the recent 
review article, Bacq*’ cited work that indicated 
the presence of nor-epinephrine in adrenal ex- 
tracts, in adrenal medullary tumors and in the 
secretion of the adrenal glands stimulated by the 
splanchnic nerves, and emphasized the fact that 
the separation of the two optical isomers had been 
a useful step in the elucidation of its physiologic 
ies. (The resolution of the two isomers was 
accomplished by Tainter and his associates.*7) He 
agreed that nor-epinephrine is probably the pre- 
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cursor of epinephrine, but submitted that the pos- 
sibility that nor-epinephrine is formed by demethyl- 
ation could not be excluded and pointed out in sup- 
port of this that caffeine and dimethylxanthine 
are demethylated in the body. Adrenochrome and 
its derivatives were discussed. Adrenochrome, like 
other quinones, he suggested, might catalyze the 
inactivation of catechol-amines and play a role in 
chronic hypertension. He discussed the possibility 
whether adrenochrome could be resynthesized to 
an active amine, and whether it might be the 
“mother substance” of sympathin. 

Quantitative studies of epinephrine and nor- 
epinephrine were reported by West in 1947. 
Comparing the activities of the two amines, he 
found, in the intact cat, that the nor-epinephrine 
was always the more active pressor substance, 8 
mg. producing as great a rise in blood pressure as 
10 mg. of epinephrine. On the heart, however, 
nor-epinephrine appeared less active. This amine 
manifested a longer latent period, but the effects 
lasted over a longer period. 

West also showed that when the hepatic nerves 
were stimulated, the material released caused a 
rise in blood pressure. This effect was attributed 
partially to the constriction of the hepatic artery. 
After the artery was clamped off the blood pressure 
rose. However, stimulation of the hepatic nerves 
produced a further rise in blood pressure. Thus, 
it was shown that the substance secreted by the 
hepatic nerve was a pressor substance, and it was 
found to be similar in its effects to nor-epinephrine. 
Peart,” in an effort to gain more precise information 
concerning the rate of release of nor-epinepbrine, 
collected the venous blood from the spleen both 
before and after stimulation of its adrenergic nerves. 
Although the evidence presented was not very 
precise, since it consisted only of qualitative and 
not quantitative information, the results supported 
the view that the substance liberated was nor- 
epinephrine. The suprarenal glands of dogs were 
examined for epinephrine and nor-epinephrine by 
Bilbring and Burn.'°® Of the 5 glands examined, 
2 contained epinephrine only, whereas 3 contained 
both materials. The studies also demonstrated 
that when the splanchnic nerves are stimulated 
both substances are liberated by the adrenal glands. 
In an attempt to determine whether nor-epinephrine 
is actually liberated on stimulation of the splanchnic 
nerves, spinal cats were used as test material, and 
both substances were found to be liberated. Bacq 
and Fischer! confirmed the finding of a mixture 
of these two materials in splenic-nerve extract, but 
a predominance of nor-epinephrine was found in 
their preparation. They also found this substance 
in the extracts of the sympathetic nerves of horses, 
and they concluded that sympathin E and nore 
epinephrine are probably identical. 

Although most of the work reviewed above was 
done by either English or European workers, it 
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was Goldenberg who brought it to the attention 
of clinicians. This fact is attested to by two recent 
editorials that appeared in British medical jour- 
nals.’”- In 1948 Goldenberg™ reported on the 
differences in response in man to nor-epinephrine 
and epinephrine, and suggested that nor-epinephrine 
was related to the problem of hypertension. In 
his studies epinephrine increased cardiac output 
and resulted in a rise in systemic systolic pressure 
only, a drop in peripheral resistance, increase in 
pulse rate and a rise in mean pulmonary arterial 
pressure. By contrast, nor-epinephrine decreased 
the cardiac output and caused a rise in both systolic 
and diastolic pressures, an increase in peripheral 
resistance, a decrease in pulse rate and a rise in mean 
pulmonary arterial pressure. The increase in pul- 
monary arterial pressure not present in uncom- 
plicated essential hypertension was difficult to 
explain. These findings were confirmed, in general, 
by Swan,'*> who gave nor-epinephrine intravenously 
to normal, healthy males between the ages of twenty 
and thirty. He expressed the opinion, however, 
that the increase in peripheral resistance observed 
was probably not uniform throughout the vascular 
bed. Other workers have reported the action of 
nor-epinephrine and epinephrine on. the human 
heart rate’; the latter caused tachycardia and 
the former brachycardia, and although both pro- 
_ duced an increase in blood pressure, nor-epinephrine 
caused a more gradual rise that persisted longer. 

The desire to distinguish between the pressor 
amines has led to the search for more sensitive tests. 
Several have been reported within the past 
year.'®7.!% Interest in this subject has also led to 
the examination of several commercial lots of 
natural epinephrine.’ "° Natural epinephrine 
was found to contain an appreciable amount of 
levo-arterenol (nor-epinephrine) and from this it 
was inferred that the adrenal gland contains nor- 
epinephrine and epinephrine. Tumors of the adrenal 
medulla have been examined for nor-epineph- 
rine,"'“"5 and varying amounts of the two pressor 
amines have been found in the different tumors. 

The actual importance of nor-epinephrine, as 
well as other pressor amines, in the development of 
essential hypertension remains to be worked out. 
If it is correct that this substance raises the blood 
pressure by increasing the peripheral resistance, 
the physiologic reaction on the vascular system 
coincides with the present accepted conception of 
the production of hyperpesia. Nor-epinephrine 
has been shown to be present in the normal adrenal 
medulla and to be secreted by sympathetic-nerve 
fibers, but how much is secreted in the human being 
and under what conditions is not known. The con- 
cept of stress increasing the activity of the hypo- 
thalamic and bulbar centers, which in turn causes 
increased neurohumoral secretions with resulting 
hypertension, is most certainly an oversimplification 
of the problem. One does have the impression, 
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however, that the pressor amines fit somewhere 
into the picture of the development of hypertension. 

In the very special cases of tumors of the adrenal 
medulla the pressor amines have a definite place of 
importance. Many cases of pheochromocytoma 
have been reported in the last few years, but only 
a few of them will be mentioned, and these only 
because they have unusual and interesting aspects. 
Two cases of pheochromocytoma with associated 
diabetes were reported, and the usual lack of corre- 
lation of hypertension and hyperglycemia was 
noted.'" The effect of the level of the blood sugar on 
the secretions of the adrenal cortex has been the sub- 
ject of investigation."® Hyperglycemia normally 
produces an increased secretion of insulin, which, 
according to Vogt,""® causes a stimulation of the 
anterior pituitary gland with the release of adreno- 
corticotrophic hormone."*® Hypermetabolism of 
essential hypertension has been a much discussed 
question. Two cases of pheochromocytoma showing 
to a marked degree the effects of hypermetabo- 
lism,""7-"8 were described and in one of these there 
was a concomitant swelling of the thyroid gland. 
Hatch et al.,'"® in reporting a case of tumor of the 
adrenal medulla, discuss the difference between 
pheochromocytoma and paraganglioma. Pheo- 
chromocytomas are tumors of the chromaffin cells 
of the adrenal medulla, and paragangliomas, tumors 
of the paraganglions, or aggregates of chromaffin 
cells found apart from the adrenal medulla, and in 
association with the ganglions of the sympathetic 
trunk. The authors believe that paragangliomas 
are rarely true chromaffin-cell tumors. In view 
of the fact that other investigators are of the opinion 
that chromaffin cells secrete considerable amounts 
of nor-epinephrine as well as epinephrine,'”: 
one must consider any abnormal aggregate of such 
cells as a potential source of increased circulating 
pressor amines. The high mortality rate of surgical 
removal of pheochromocytomas has been pointed 
out by Grimson," who attributed it to epinephrine 
intoxication. He has suggested the use of adreno- 
lytic drugs preoperatively as a method of reducing 
the danger of operation by preventing the extreme 
fluctuations of blood pressure during anesthesia 
and operative removal of the tumor. 

A sympathomimetic substance found in the brain 
and adrenergic-nerve endings has been reported by 
Raab."!. 2 He has written on the subject for a 
number of years, but the recent contributions are 
listed below. The material obtained from the brain 
and sympathetic-nerve endings has been called 
“encephalin.” The chemical nature is unknown, 
but the fact that the chromogenic as well as the 
pharmacologic reactions resemble those of epineph- 
rine and nor-epinephrine makes it probable that 
encephalin is chemically related to the sympathetic 
amines. 

In connection with the neurovegetative system, 
the so-called hypertensive diencephalic syndrome 


should be mentioned. This condition was first 
described by Penfield in 1929. Reflecting on the 
case he presented, which was one of a tumor causing 
pressure above and anterior to the nuclei of the 
hypothalamus," 5 he suggested that the autonomic 
nervous system has its representation not only in 
the spinal cord and medulla oblongata but also in 
the mid-brain and hypothalamus. Probably re- 
lated to this syndrome are 2 cases reported by 
Raab"* during the past year. Schroeder and Gold- 
man’ have pointed out that certain patients with 
arterial hypertension show emotional, vasomotor 
and autonomic instability, and suggested that a 
specific mechanism underlies this type of hyper- 
tension. Histamine, according to their report, can 
be used to differentiate this type of hypertension 
from other types. The implication is that histamine 
may help in determining the neurogenic element 
in arterial hypertension, and that this would be 
useful in the selection of patients for sympathectomy. 


TREATMENT 


Surgical 


Operation to eradicate completely or partially 
the sympathetic nervous system would seem to 
be logical, since it is an entirely feasible method of 
dealing with the peripheral resistance. Unfortu- 
nately, in actual practice it seems disappointing since 

blood pressure is significantly reduced in only 
a fifth of the patients.”*"! The detailed study of 
Evelyn et al.” showed that five years after dorso- 
lumbar sympathectomy the blood pressures were 
normal in 8 per cent of 100 patients and that signifi- 
cant reductions had been obtained, though not to 
normal, in an additional 13 per cent. In 52 per cent 
of the patients, blood pressures were not signifi- 
cantly lower than preoperative levels; 27 per cent 
of the patients had died. All observers found that 
operation may be fraught with considerable side 
effects. 

Simeone’* studied the effect of lumbodorsal 
sympathectomy upon insulin tolerance in man, 
finding that the operation was attended by increased 
sensitivity to insulin, demonstrable after a pre- 
liminary period of increased tolerance, a manifesta- 
tion of the adaptation syndrome. In the majority 
of cases the change in sensitivity was not enough 
to be a useful test of adrenal denervation for the 
individual patient. Mirsky’s™ studies indicated 
that there is no significant increase in contrainsulin 
factors in patients with essential hypertension. 
Furthermore, if the rate of restitution of the blood 
sugar concentration after insulin is dependent upon 
the degree of activity of the sympathicoadrenal 
system, the response of this system to hypoglycemia 
must be reduced in the hypertensive group. Wil- 
kins* found little change in basal cardiac output; 
an early increase and later modification in the 
blood flow in the porta hepatis (bromsulfalein 
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method); a decrease in the splanchnic vasocon- 
strictor response to the upright posture; and a 
decrease or abolition of vasopressor overshoot of 
arterial pressure after depressor procedures. Similar 
postoperative effects were observed whether or 
not arterial pressure was lowered except that the 
blood flow in the porta hepatis is apparently 
influenced directly by the level of the arterial pres- 
sure. He concluded that none of the direct hemo- 
dynamic effects so far discovered in the sympa- 
thectomized areas of hypertensive patients ade- 
quately explain the effectiveness of the operation 
in lowering the basal arterial pressure in some 
persons, as contrasted to its failure in others. Wil- 
kins, Culbertson and Ingelfinger'* examined hepatic 
function and blood flow by the method of Bradley 
et al. Their findings suggested that sympathectomy 
markedly decreased the resistance to blood flow 
through sizable portions of the splanchnic beds 
draining through the liver. Smithwick"’ averred 
that overshoots of arterial pressure appearing quickly 
after the cessation of blood-pressure-lowering pro- 
cedures furnish a means of grading the amount of 
sympathetic nervous vasopressor reactivity of 
human subjects, that the grade of vasopressor re- 
activity of a subject is markedly decreased or abol- 
ished after extensive bilateral sympathectomy but 
is less affected by less extensive sympathetic de- 
nervations, that the grade of vasopressor reactivity 
is not necessarily related to the resting level of 
arterial pressure of a subject and that the abolition 
of overshoots of arterial pressure in hypertensive 
patients appears highly desirable. 

There seems to be no doubt that survival time 
in patients with malignant hypertension is definitely 
increased by either dorsolumbar sympathectomy™® 
or dorsal sympathectomy.”* Isberg and Peet'*® 
found that 257 of 384 patients had definite organic 
heart disease, and of these 60 per cent were alive 
five to twelve years later. Chavez and Méndez" 
had 11 patients operated upon. One died from cere- 
bral hemorrhages eleven days after operation; an- 
other succumbed the day after the operation from 
occlusion of the aqueduct of Sylvius, and a third 
patient died in uremia ten months after operation. 
The other 8 patients improved, and were still alive 
after one and a half years. Some of them had re- 
sumed normal life. These authors feel justified, 
even from this short and limited experience, in 
suggesting that hypertensive heart disease is a 
positive indication for surgical treatment as the 
only means of avoiding myocardial damage. Peet'® 
performed bilateral supradiaphragmatic splanch- 
nicectomy in the treatment of 135 hypertensive 
patients who had already sustained a definite cere- 
brovascular accident. The five-year survival for 
the entire series (in which male patients predom- 
inated) was 67.3 per cent, and the ten-year survival 
was 40.5 per cent. Survival in hypertensive cere- 
brovascular disease in this series was adversely 
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influenced by the presence of retinal hemorrhages, 
high diastolic pressure and heart disease. The 
coincidence of impaired kidney function, the ad- 
vancing age of the patient and an interval of longer 
than two years between the stroke and the splanch- 
nicectomy were unfavorable factors. Approxi- 
mately a third of the entire series suffered a recur- 
rence of cerebrovascular accident during observation 
subsequent to neurosurgical treatment, and 50 
per cent of the deaths were caused by such recur- 
rences. 

Evans and Bartels'® concluded that the princi- 
pal effect of splanchnicectomy on hypertension is 
orthostasis, and their evidence indicated that symp- 
tomatic relief paralleled the drop in orthostatic 
rather than supine blood pressure. High dorsolum- 
bar sympathectomy did not protect 8 patients, 
among the 173 in their series, from subsequent cere- 
brovascular accident. They were loath to consider 
this type of operation, with its prolonged uncom fort- 
able convalescence, as a prophylactic operation for 
benign hypertension but were willing to urge it on 
patients under fifty years of age with spastic, exu- 
dative and hemorrhagic changes in the retinal 
arterioles, moderate cardiac damage, signs of early 
nephrosclerosis and labile blood pressure. Harland 
and d’Abreu™ decided that retinopathy, when 
present, improved considerably, that the chances 
of permanently lowering the blood pressure were 
slight and that the operation caused a striking 
symptomatic relief with notable gain in weight. 
In a properly selected case the relief was said to be 
greater than that which has been obtained by 
medical treatment alone. Smithwick'*® concluded 
that 66 per cent of unselected cases had a slight to 
moderate fall in the blood pressure but that the 
favorable effect of sympathectomy did not appear 
to be solely dependent upon the lowering of the 
blood-pressure levels. Prolonged abolition of marked 
overshoots in blood pressure due to reflex vasocon- 
striction reduced stress and strain on the cardio- 
vascular system. Ayman"™® suggested, and we agree, 
that many of these studies on the effect of surgical 
treatment in hypertension were presented in too 
few patients too briefly followed and inadequately 
controlled. 

Discussion regarding the extent of sympathec- 
tomy required continues. Grimson"’ has favored 
total or subtotal sympathectomy and has condemned 
the minimal dorsal sympathectomy. Craig,'* from 
observations at the Mayo Clinic, believed that !ess 
radical operations might be followed by more per- 
manent results if instituted earlier in the course of 
the disease and that if the less radical operations 
were not entirely successful or if the results proved 
temporary, the more radical procedures could be 
done. Hinton and Lord" concluded that extensive 
sympathectomy — removal of the sympathetic 
chain from the third or fourth thoracic through 
the second or third lumbar segment — has a more 
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profound effect on the postoperative diastolic blood 
pressure than the classic Smithwick sympathec- 
tomy of eighth or ninth thoracic through the second 
lumbar segment. On the other hand, the less ex- 
tensive operation had a lower hospital mortality 
rate, and more patients were pleased with their 
condition. Hinton and Lord concluded that the 
more radical procedures were valuable in good-risk 
patients of the younger age group but that all others 
should have the typical Smithwick dorsolumbar 
sympathectomy. 

F indley'*° made the following rules for selection 
of patients for sympathectomy: that less reliance 
be placed upon prediction tests; that the operation 
be reserved for patients with severe symptoms but 
no gross impairment of cerebral, cardiac or renal 
function; that young persons with mild asympto- 
matic hypertension should not be subjected to 
operation because of the possibility of nerve re- 
generation; that sympathectomy may profitably 
be done on patients over fifty years of age, provided 
that other requirements are met; and that patients 
should be told that sympathectomy offers palliation 
and not cure. Brown, Allen and Craig'* observed 
that the failure of reduction of blood pressure as a 
result of sympathectomy was due to organic changes 
in the arterioles since the blood pressure could be 
reduced to normal by intravenous injection of 
tetraethylammonium chloride after sympathectomy 
but preoperatively had not caused significant re- 
duction in blood pressure. Moreover, the effect of 
tetraethylammonium chloride on the blood pressure 
was more prolonged and was produced by smaller 
amounts than before sympathectomy. Tetraethyl- 
ammonium chloride compared with Sodium Amytal 
appeared to be a safe and more specific agent for 
preoperative evaluation of hypertensive patients. 
The two tests were compared on 63 patients and 
showed marked parallelism in drop of pressure.!* 
DeTakats and Fowler,'* by testing the water tol- 
erance of hypertensive patients, described six pat- 
terns of response to the ingestion of 1500 cc. of 
water and suggested that a certain group with 
impaired renal function indicative of irreversible 
renal damage should be excluded from operative 
treatment. 

We are not aware of any test that will positively 
select patients certain to obtain significant lower- 
ing of the blood pressure from sympathectomy. 
In general the older the patient — especially over 
fifty — the more severe the damage to the kidney 
and the less likely a good result. Almost all agree 
that renal failure or severe impairment of renal 
function is a contraindication. There is a difference 
of opinion on whether actual congestive heart failure 
or angina pectoris may be a contraindication. The 
only certain way, in our opinion, to find out whether 
or not sympathectomy will be effective in a given 
case is to operate. We are reduced, then, to con- 
scientious reflection on our past experience, which 


299 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Aug. 24, 1950 


is from 1935 to date, and the experience of others. 
It is our own belief that the clinical syndrome of 
malignant hypertension — namely, patients with 
papilledema — if renal failure or marked impair- 
ment of kidney function is not present is a positive 
indication for sympathectomy. Most patients with 
actual or impending heart or renal failure do badly. 
Patients with milder degrees of essential hyper- 
tension may do well, with or without operation. 
Operation by no means certainly protects them 
against vascular changes. The remote effects on 
the level of the blood pressure, the course of the 
disease or survival time as yet cannot be predicted 
accurately except in malignant hypertension. 
Studies of survival time in an adequate number of 
patients (conservatively treated) is not available 
for comparison in grades of hypertension other 
than the malignant syndrome. 

One of the most interesting aspects of sympathec- 
tomy is the undoubted and very great relief of 
symptoms and improvement in eyegrounds and 
in the electrocardiographic picture, without ap- 
parent relation to fall or failure in fall of the blood 
pressure level. The apparent subjective and ob- 
jective improvements may be due to the relative 
postural hypotension, the heart being thus relieved 
by a diminished venous return. However, by no 
means, in all cases, does the degree of postural hy- 
potension parallel the improvement; extensive 
removal of the sympathetic ganglions may eradicate 
a source of circulating chemical mediator of pressor 
action. This might explain the relief of headache, 
the regression of fundal changes and the improve- 
ment in electrocardiographic pattern. Observations 
and theoretical considerations have been persua- 
sively presented, indicating the possibility that 
sympathomimetic amines (epinephrine-sympathin), 
potentiated by thyroid and adrenocortical hor- 
mones, are the cause of hypertensive or of 
coronary-artery disease without respect to the level 
or duration of the blood pressure.'* Reduction of 
these pressor amines by any means may explain 
theoretically the extraordinary differences in severity 
of the disease actually observed in different patients 
whose blood-pressure levels are similar. 

Alexander et al.'** may have found an explana- 
tion for failure of sympathetic denervation, since 
they have observed sympathetic ganglions imbedded 
in ventral roots in human beings with direct sympa- 
thetic pathways independent of the sympathetic 
trunk. For instance, sympathectomy of the first 
and second lumbar segments would require section 
of the ventral roots in addition from the eleventh 
thoracic through the third lumbar segment.'* 
Ray" found that all of 32 patients subjected to 
total paravertebral sympathectomies showed re- 
turning sympathetic activity. The observation of 
recurrence of preoperative blood levels in human 
beings might have been predicted from animal 
experiments done several years ago. Heymans,!**- 159 


after producing hypertension by section of the mod- 
erator nerves in animals, subsequently lowered the 
blood pressure by sympathectomy. He noted 
that there was a progressive rise in peripheral vas- 
cular resistance, with restoration of blood pressure 
to preoperative levels; this was thought to be due 
to the peripheral vasopressor mechanism originating 
in the sympathetic synapses peripheral to the 
paravertebral chains. A similar observation was 
made in 1931 by Cannon,'®* who performed sympa- 
thectomies on hypertensive dogs; after each stage 
the blood pressure fell only to rise to preoperative 
levels. In 1940 Grimson'* made the same obser- 
vations. Thus, it seems that only a part of the 
experimental results observed in animals formed 
a basis for the rationale of the sympathectomy in 
human beings. The importance of the subsequent 
observations on animals was neglected. , 
Diet 

Until recently, only the excretory functions of 
the kidney have been recognized. Modification of 
diet to relieve a presumed disorder in this function, 
therefore, has been commonly employed in the 
treatment of hypertension. Low-calorie balanced 
diets, diets more specifically reducing the protein 
or the fat and raising the carbohydrates to main- 
tain sufficient calories or diets reducing the calories 
by excluding the fat but retaining the protein to 
utilize the specific dynamic effect for weight loss 
and, finally, low-salt diets have been employed. 

Fats and especially cholesterol contained in fats, 
have been incriminated. Obesity is often associated 
with hypertension and with arteriosclerosis because 
decrease in weight, most easily effected by reduc- 
tion of the high-calorie fats, is often attended by 
lowering of the blood pressure and especially be- 
cause pathological and experimental studies'*-!* 
reveal a close relation between cholesterol and 
vascular disease. However, hypercholesterolemi 
may be a hereditary metabolic defect, and indeed 
arteriosclerosis, according to some opinions, may 
not be related at all to the level of the blood choles- 
terol in either the experimental or the naturally 
occurring form in human patients and, in short, 
may not depend upon dietary intake.'*: 1% 

Our own opinion is that fat is certainly important 
as the highest calorie element of the diet, that its 
reduction is the easiest way to reduce calories and 
that fats as such may in themselves be important. 
We agree with Dock’s'® succinct statement: 


Hypertensive people — those with bad family records 
of coronary disease and those who are or a high 
blood cholesterols should be clearly informed of the ad- 
vantage of a low calory diet, low in egg yolk, butter and 
cream. They might even be informed of the fact that on 
a vegetarian reducing regime, life will not only seem longer, 
but statistically it will be longer. 


A feature of our dietary treatment has been the 
elimination of fat, especially in obese patients with 
hypertension, often with fairly high protein when 
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kidney function is adequate. Frequently, we find 
it necessary and helpful to use anorexigenic agents, 
of which the most successful in our experience is dex- 
trorotatory amphetamine sulfate (Dexedrine).!7°"” 

Protein reduction, it is thought, reduces the work 
of the kidneys and therefore is essential in the 
acutely and severely damaged kidney and pos- 
sibly also in the chronically damaged kidney.’” 
Nevertheless, clinical trials of a high-protein diet 
have been reported on favorably — for instance, 
in scarlatinal nephritis when the subsidence of 
albuminuria and the gain in genera! improvement 
have been better than on a low-protein diet.'” 
Whether or not renal function is reduced early in 
hypertension and in what manner, whether or not 
and at what stage the reduction is functional and 
reversible, or organic and irreversible, remains un- 
certain. The suggested rationale for protein re- 
duction in the rice diet (as pointed out below) is 
to reduce the work of the kidney so that less oxygen 
is required. Reduction of renal work theoretically 
may not be so necessary when the disorder of metab- 
olism is secondary to occlusive vascular disease. 
The actual effect of a high-protein diet in experi- 
mental renal and in human hypertension is still 
undetermined.'"> We doubt if severe protein re- 
striction is necessary in earlier, milder or even 
moderate degrees of hypertension, and are con- 
cerned about its long-time effects on physical work 
capacity, body temperature and resistance to disease. 
Nevertheless, we are fully aware of the enormous 
numbers of the world population on diets extremely 
low in protein. Their nutritional state, longevity 
and resistance may leave something to be desired. 
Yet Brahmins of India, of strict religious observ- 
ance, do without meat, fish, chicken and eggs 
throughout their lives and seemingly remain in 
good nutrition and in good health. That is, it can 
be done. The question remains, When and how 
often need it be done? 

Minerals have been given much more attention 
in recent years. The treatment of cardiovascular 
disease by restriction of sodium chloride has been 
advocated at least since the turn of the century, 
when Ambard!”* recommended it, because of the 
chloride ion rather than the sodium ion. It might 
be argued that among the afflictions of Job was a 
low-sodium diet since he said, “Can that which is 
unsavory be eaten without salt, or is there any 
taste in the white of an egg? The food which my 
soul refuseth is as my sorrowful meat.” (Job 6:6, 7.) 
Certainly, Allen and Sherrill'”? strongly advocated 
the restriction of salt in 1922, and their claims for 
priority have been very properly presented. The 
understanding of the mechanism of electrolytes 
in renal and vascular physiology is one of the most 
important fields of investigation and holds promise 
of practical therapeutic implication. Certain rigid 
restrictions are undoubtedly therapeutically ef- 
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fective at times and equally so may be lethal in 
other cases. 

The effectiveness of low-sodium diets has been 
proved and disproved many times. At the moment 
we are in a phase of proof with few dissenting voices. 
We are satisfied from our own experience, and that 
of others, that certain patients with hypertension 
have lower blood pressures when on a diet strictly 
low in sodium and higher pressures when sodium 
is restored.'78- Schroeder'®® found that low-salt 
diets did not lower the blood pressure in most hyper- 
tensive patients when other factors were controlled. 
He properly warned that when there is impairment 
of renal function from the aging process, hyper- 
tension or congestive circulatory failure, renal 
excretory insufficiency may develop rapidly. When 
the intake of sodium chloride was restricted and 
water was not, the result was nitrogen retention, 
dilution of extracellular electrolytes, overhydration 
and probably hydration of the cells. Death occurred 
from uremia. Chasis et al.'*' maintained 12 patients 
on a diet restricted in salt and protein, identical in 
composition with the rice diet suggested by Kemp- 
ner, for fifteen to twenty-eight days and observed 
adverse effects in renal hemodynamics and only 
transient and insignificant reduction of the blood 
pressure. Bryant and Blecha'® placed 100 patients 
for several weeks to twelve months on strict low- 
sodium diets with 3 liters of fluid a day. A lowering 
of blood pressure to near normal in 20 per cent and 
significant lowering of blood pressure in 35 per cent 
were found. Some patients had failed to respond 
to bilateral dorsal sympathectomy. Symptoms were 
moderately or completely relieved in the majority. 
Angina pectoris was reduced in frequency and 
severity. Heart size was decreased as determined 
by orthodiography. In some cases unfavorable T 
waves in the electrocardiogram disappeared. Re- 
lief of symptoms and the objective changes were 
not uniformly associated with a significant fall of 
blood pressure. 

Reducing diet. Weight loss reduced the systolic 
blood pressure in the experimental hypertension of 
animals and weight gain increased the systolic 
blood pressure.'* The relation of obesity to de- 
generative vascular disease and hypertension in 
significant statistical studies'*-'*7 and the hypo- 
tensive effects of undernutrition and starvation in 
experimental studies are well known. The declin- 
ing incidence of hypertension with famine and the 
epidemic proportion of hypertension with renutri- 
tion have recently been reported from the experi- 
ence of Stalingrad. 

The rice diet'**" enjoins the minimum of all 
three of the dietary elements considered, allowing 
only 200 mg. of sodium, 20 to 28 gm. of protein and 
about 5 gm. of fat. Though theoretical reasons 
are given for the use of the rice diet, this is the 
least specific of the dietary methods of treatment. 
Nevertheless, excellent practical results in patients 


have been obtained in many places.'*- !* Originally, 
it was stated that patients on the rice diet remained 
in nitrogen balance. Others have found this not 
true.!™. 1% Murphy’ reported significant loss of 
plasma volume in 16 of 19 patients treated by the 
rice diet. Increase in red-cell volume was a con- 
stant finding in all. Weight loss was prominent in 
some cases, but there was no close correlation be- 
tween weight loss and fluid loss. No cases of frank 
salt depletion were noted. Schroeder et al.'*” studied 
7 patients suffering from arterial hypertension of 
varying degree treated by the rice diet after ade- 
quate control observations were made. His study 
indicated that the diet was of little value in the 
treatment of patients with arterial hypertension. 
When the pathologic process was advanced, neither 
dietary restriction nor the rice diet appeared to 
be efficacious. 

In summary, the dietary treatment of hypertensi 
should first of all utilize weight reduction, should 
limit protein in the presence of significant renal 
impairment and, in our opinion, should limit fat 
from adult years onward; probably salt should be 
drastically reduced for a therapeutic trial at least 
if hypertension is more than moderate in degree. 
The reduction of sodium claims the serious at- 
tention because of its relation to renal and adrenal 
function. Resourceful use of dietary treatment in 
hypertension is most helpful, but remains a negative 
approach like the dietary treatment of diabetes 
before insulin. It should be utilized fully while 
the advent of more specific and more positive 
methods are awaited. 


Drugs 


Treatment of peripheral vasoconstriction by drugs. 
The treatment of peripheral resistance in the minute 
vessels traditionally has been by the use of nitrates, 
which cause dilatation of the arterioles and venules, 
with pooling in the post arteriolar bed.!**?°° The 
longer-acting nitrates in doses unaccompanied by 
side effects do not in our experience have a clearly 
beneficial effect on the blood-pressure level. The 
sulfocyanates undoubtedly lower the blood pres- 
sure,?"- 2 and this may be due to smooth-muscle 
relaxation,?™ but this drug is extremely danger- 
ous.2%207 We rarely use it, therefore, though 
it offers at times most effective relief of headache 
accompanying hypertension, as indeed is the ex- 
perience of others.?% 

In the study of antimalarial compounds, certain 
8-aminoquinolins were found to have hypotensive 
effects due to central impairment of sympathetic 
regulatory mechanism.2 Conceivably, some of 
these may prove to be valuable tools in the study 
of autonomic functions if they are not immediately 
promising therapeutically. 

Veratrum viride, in use for a hundred years, is 
a mixture of alkaloids the separation and identi- 
fication of which is comparatively recent.”° To 
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the pharmacologist, its use is unwarranted," but 
clinicians have demonstrated its hypotensive ac- 
tion, which they have considered to be due to de- 
creased peripheral resistance. 

Freis et al.,*" as a result of their studies, suggest 
that veratrum viride may be a suitable therapeutic 
agent in essential hypertension, since it can reduce 
the blood pressure without harmful effects on the 
heart or kidneys (except when renal function is 
severely impaired) and since it leaves intact the 
vasomotor reflexes, particularly those concerned 
with assuming the erect posture. However, during 
the actual clinical trial it has caused frequent toxic 
side reactions, the most prominent of which are 
nausea and vomiting. Work so far indicates that 
these reactions may be an integral part of the re- 
flex pattern activated by the drug. 

There may be a narrow margin between the 
therapeutic and the toxic dose, and the effect is 
variable from patient to patient and perhaps in 
the same patient at different times.*"-** In the 
hospitalized patient, for a rapid effect, 1 or 2 tablets 
(10 Craw units) are given every two hours. Atro- 
pine, 1 mg. intravenously or intramuscularly or 
ephedrine 0.05 gm. intramuscularly, or both, may 
be given to counteract the toxic effects, which con- 
sist of nausea, vomiting, bradycardia and collapse. 
In ambulatory cases 1 tablet is given at twelve- 
hour intervals, and the patient is seen a week later 
four to six hours after the morning dose to note 
hypotensive action. The dose is increased by 1 
or 2 tablets daily at weekly intervals to the effective 
or the subtoxic dose. Vertavis is the whole, pow- 
dered veratrum viride, bioassayed as 10 Craw units 
per tablet. Veratone, one-fourth strength, 0.25 
gm. per 100 cc. of fluid extract of veratrum viride 
by alkaloidal assay, has been used especially in 
eclampsia, often with magnesium sulfate. In eclamp- 
sia 5 to 10 minims, 0.3 to 0.5 cc., is given 
hypodermically every ten to fifteen minutes until 
the pulse is below 80 or the systolic blood pressure 
below 150. The effect of a hypodermic dose of 
veratrum viride is startling, with a rapid fall in 
pulse and blood pressure. Vomiting is likely to 
appear early. Atropine or morphine sulfate or 
both are antidotes. Orally, 1 or 2 cc. of the prepara- 
tion may be used. 

Certain veratrum alkaloids, especially Proto- 
veratrine, are now under investigation.” It is 
hoped that a pure substance with a definite and 
predictable hypotensive action relatively free from 
undesirable side effects may be available presently. 

Stutzman et al.,2"* by a series of fractionations 
of veratrum viride, obtained a new material given 
the proprietary name of Veriloid — a mixture and 
not a single alkaloid. When this material was 
used on animals, there was a hypotensive action 
(though only up to an average maximum fall of 
40 per cent of the pre-existing mean arterial pres- 
sure), which was still elicited after vagotomy though 
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the bradycardia was not. The authors believed 
that the hypotension was caused by dilatation of 
the arterioles in skeletal muscle, splanchnic region 
and skin, accompanied by constriction of venous 
vascular beds. 

Certain drugs modify the peripheral or central 
components of the vasoconstrictor nerves. Tetra- 
ethylammonium chloride produces peripheral vaso- 
dilatation by autonomic blockade,”’:** thus re- 
ducing reflex sympathetic vasoconstrictor tone. 
It may have a place in the treatment of peripheral 
vascular disease, with or without hypertension,”® 
or as a test of the theoretical vasomotor (or neuro- 
genic) component”® in essential hypertension. Its 
use has been suggested as an emergency measure 
in acute heart failure in hypertensive patients.” 
There is an increase in the vital capacity, tidal air 
and pulmonary ventilation per minute, with a fall 
in venous pressure. Pulmonary congestion is prob- 
ably diminished as a result of the extensive periph- 
eral vasodilatation. In patients with chronic 
congestive failure the fall in urinary output that 
results from the lowering of blood pressure makes 
the use of tetraethylammonium bromide inadvis- 
able at present. It may be that the action of the 
drug is on the chemical mediator or its antagonist 
at the neural junction. 

Assali and Brust” state that humoral mainte- 
nance of toxemic hypertension as contrasted with 
largely neurogenic blood pressure control at term 
of normal pregnancy has been suggested by ob- 
servations after autonomic blockade with tetra- 
ethylammonium chloride. Application of this con- 
cept was investigated, and veratrum viride, fre- 
quently used in the treatment of toxemia, was 
subjected to physiologic evaluation. Ten normal 
term pregnancies and 12 toxemic pregnancies were 
studied with blood-pressure assay using intravenous 
administration of tetraethylammonium chloride and 
veratrum. Negligible blood-pressure response to 
veratrum occurred at term and post partum in 
normal pregnancies, whereas tetraethylammonium 
chloride invariably produced a marked blood- 
pressure fall ante partum and minimal responses 
after delivery. In toxemia, veratrum viride lowered 
systolic and diastolic levels by 50 per cent of the 
total blood pressure. Tetraethylammonium chloride 
administration to the same patients reduced the 
blood pressure by only 10 per cent. With post- 
partum recovery from toxemia, the marked vera- 
trum response disappeared. As veratrum viride 
blood-pressure floors rose to levels comparable to 
those observed post partum in normal pregnancies, 
the tetraethylammonium chloride floors descended 
to the same range. Veratrum side effects (brady- 
cardia, epigastric burning, nausea and vomiting) 
occurred regularly, but the magnitude of the de- 
pressor response was independent of these vagal 
stimulations of drug action. Administration of 
tetraethylammonium chloride at the height of 
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veratrum viride action invariably abolished the 
side effects, and yet the depressor action persisted. 

The data, in the opinion of Assali and Brust,” 
demonstrate diametrically opposing blood-pressure 
effects of tetraethylammonium chloride and vera- 
trum viride in both normal pregnancy and toxemia, 
eliminate vagal stimulation as the cause of the 
marked depressor responses to veratrum viride in 
toxemia, indicate that the blood pressure of the 
toxemic patient with hypertension is consistently 
sensitive to the drug and offer clues for discussion 
of possible modes of mediation of depressor responses 
in toxemia. 

Other adrenolytic or sympatholytic blocking 
agents are benzodioxane 933F, benzyl-imidazoline 
(Priscoline), dibenamine hydrochloride and dihydro- 
ergocornine; 935F appears to be sufficiently specific 
in its antiepinephrine action to be a test for medul- 
lary tumors of the adrenal gland.** Priscoline 
seems to be disappointing as a test substance and 
in the treatment of hypertension, though it may be 
useful in peripheral vascular disease. Dihydroer- 
gocornine appears to be sympatholytic, acting cen- 
trally not peripherally, and also having a depressor 
action on the heart. In appropriately small doses, 
intravenously, intramuscularly or by mouth, a 
fall in blood pressure is commonly obtained, par- 
ticularly in cases of quite variable blood pressure. 
The optimum dose varies from patient to patient, 
too large a dose causing a rise in blood pressure. 
Other common side effects or toxic symptoms are 
stuffy nose, headache, nausea vomiting, weakness, 
profuse sweating and even 24-26 
Freis et al.” have compared the effects of dihy- 
droergocornine with those of veratrum viride, since 
the hypotensive action of both drugs is believed to 
be mediated through the central nervous system. 
The two drugs were similar, in that both could de- 
crease arterial pressure and heart rate without 
depressing cardiac output; they both produced 
oliguria and brought about a decrease in renal blood 
flow during the early falling phase of hypotensive 
response. The drugs were dissimilar in that after 
suitable doses of veratrum viride significant hy- 
potension occurred almost without exception. Atro- 
pine abolished the bradycardia induced by vera- 
trum viride but not that which followed dihydroer- 
gocornine. “Vascular distensibility” in the ex- 
tremities increased after veratrum viride but usually 
decreased after dihydroergocornine. 

Clinically, these studies suggest that sympatho- 
lytic agents have certain fundamental limitations 
in the treatment of essential hypertension. In the 
first place, as observed with other agents that in- 
hibit sympathetic vasoconstrictive reflexes, not 
all patients had significant reductions in arterial 
pressure after the administration of dihydroergo- 
cornine; thus, the therapeutic use of this agent, as 
of other sympatholytic drugs, seems to be limited 
to selected patients. Secondly, its apparent block- 
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ade or inhibition of the reflex vasoconstrictor 
mechanism so interfered with homeostasis that at 
times vascular collapse seemed imminent or actually 
occurred, Finally, after it had been given, the 
changes in peripheral resistance in different vascular 
beds were so varied and unpredictable as to suggest 
that certain factors opposing a uniform vasodila- 
tation were active. 

Dibenamine hydrochloride, according to Nick- 
inhibits certain responses to epineph- 
rine, related amines and sympathetic nerve im- 
pulses by acting on the effector cells. This point 
of action distinguishes it from other substances 
preventing sympathoadrenal discharge, which 
blocks the nerve impulses at the ganglions or higher. 
Its use as a test to evaluate the neurogenic element 
in hypertension is suggested. Probably, it is most 
useful in controlling pressor responses after the 
positive histamine tests for tumor of the adrenal 
medulla or for hypertensive crisis arising from the 
handling of such tumors at the time of operation. 
Its danger is its central excitatory effect, which is 
unrelated to its adrenergic blocking action. 

The actions of most of these blocking, depressor 
or adrenosympatholytic agents are not very specific 
or localized, some of them being sympathomimetic 
as well as sympatholytic, depending on the dose 
and the patient’s reaction (Priscoline) and having 
central as well as peripheral and cardiac effects 
(dihydroergocornine) and parasympathetic as well 
as sympathetic blocking action (tetraethylammo- 
nium chloride). Further pharmacologic investiga- 
tion to bring out the desired specific effect and to 
eliminate toxic and undesirable side effects is in 
progress in many laboratories and offers a hope for 
the finding of useful preparations in the drug treat- 
ment of hypertension. 


Natura. Course anp Evo.ution 


The description of the natural course and evolu- 
tion of essential hypertension has continued to 
occupy observers. Such studies have not revealed 
anything fundamental to knowledge of the etiology 
of hypertension, and until they are demonstrably 
satisfactory statistically, they wil! not add anything 
to knowledge of the effectiveness of different forms 
of treatment. 

Smirk*® adduced evidence that physiologic ele- 
vation of blood pressure predisposes to essential 
hypertension in later life by pointing out that life- 
insurance statistics show that people who have 
pressures in the higher averages tend to become 
hypertensive; that the European and North Ameri- 
can whites have somewhat higher average blood 
pressure than the natives of India, China, Africa 
and the Philippine Islands, the incidence of hyper- 
tension being decidedly lower in the latter; that 
obesity is associated with tendency to higher blood- 
pressure levels, and in the course of time with a 
higher incidence of essential hypertension, and that 
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average weight is associated with lower blood pres- 
sures and decreased tendency to essential hyper- 
tension; and that transient blood-pressure increases 
may be taken to indicate a physiologic make-up 
that results in frequent blood-pressure elevations, 
and frequent and prolonged elevations predispose 
to the development of essential hypertension. 
Burgess™" selected 100 patients with blood pres- 
sures of 180 systolic, 100 diastolic, or more with a 
known survival of at least eight years, dating back 
to 1914. His summary expressed the following 
opinion: hypertension, even of an excessive degree, 
that has been present eight years or more and is 
not associated with well established cardiac or 
renal disease usually does not indicate a poor prog- 
nosis. In fact the patient may live to within three 
or four years of his normal life expectancy. Blood 
and Perera” likewise reported that long survival 
is not a rarity, and that elevated arterial pressure 
may not be associated with symptoms or rate of 
progression. These authors were of the opinion 
that symptoms were, in general, indicative of rela- 
tively short life expectancy. Some patients, how- 
ever, with definite symptoms lived for a long time. 
We conclude that such studies are of interest in 
that they tell us there are those who do well just 
as other selected series tell us that there are those 
who do badly. What we need is not such truisms 
but acceptable classifications, total unselected series, 
completely followed, preferably for a long period. 
A satisfactory example, though with shorter 
follow-up observation than ideally desirable, is 
that of Bechgaard,™* who studied 1036 patients 
selected because of blood pressures of 180 systolic, 
100 diastolic, or more, from 21,552 case histories 
of the polyclinic of the Regshospital in Copenhagen. 
The patients consulted the clinic in the years 1932 
to 1938. Of these, 1002 were actually followed. 
The prognosis was compared to the average mor- 
tality of the Danish population from 1935 to 1940, 
the statistical methods of life-insurance medicine 
being used. The author stated: “The most charac- 
teristic feature of this investigation is the fact that 
the excess mortality in hypertension is considerable 
in the younger years, but diminishes strongly with 
advancing age, and that the mortality for men is 
about twice that for women.” In women the mor- 
tality is 143 per cent of the estimated mortality, 
whereas in men it is 288 per cent of the estimate, 
the normal taken as 100. The mortality is for the 
whole material, including cases of nephritis. The 
author considers the seriousness of hypertension 
in the younger age groups related to cases of renal 
origin and also to the incidence of malignant nephro- 
sclerosis in the younger man. Yet it was in the 
same group of men under forty that hypertension 
was found to regress to normal spontaneously. 
Bechgaard found increased mortality with increas- 
ing height of the blood pressure but showed that 
age was as important as the blood-presssure level. 
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For men under forty years the excess mortality was 
800 per cent, but for all men with systolic pressures 
over 220 the excess mortality was 305 per cent. 
The sex difference was very striking: “In the case 
of the women the curve for blood pressures below 
200 mm. coincides, practically speaking, with the 
curve for normal mortality; when the blood pres- 
sure is 200 to 239 mm. it is only a little higher and 
it is not until pressures of 240 mm. and above that 
the curve reaches the same level as it does in the 
case of men with a blood pressure of 200 to 219 mm.” 
The same difference, in general, was true of the 
diastolic pressure. Finally, this author found 71 
per cent of his large series of patients alive after 
six to eleven years. It was thought that most of 
them probably had had hypertension for ten years 
or more. Not just the mortality but the health of 
the patients living at the end of this time should 
give a fairer picture of prognosis. More than half 
were in good health. Almost a fourth were en- 
tirely relieved of symptoms. When the state of 
health was compared with age as well as with height 
of the blood pressure, it was found that health ap- 
peared to depend on age as much as on the blood 
pressure. 

Palmer, Loofbourow and Doering,™ in 1948, 
reported a follow-up study on 430 patients seen 
prior to 1940. These patients were followed up to 
seventeen years, the average for the whole being 
eight years because of the deaths of many of them 
earlier. Survival curves were drawn on the basis 
of the duration of the hypertension. It was con- 
cluded that the quickest and clearest demonstra- 
tion of therapeutic effectiveness would be to show 
a survival of 20 per cent or more of the significant 
number of patients with Grade IV or malignant 
hypertension for five years or more. The next most 
definite criterion of effectiveness would be the sur- 
vival of two thirds of a significant number of pa- 
tients with Grade III or severe benign hypertension 
(those with congestive or anginal failure or with 
exudate or hemorrhages in the eyegrounds). Thera- 
peutic effectiveness, in their opinion, could not be 
demonstrated in patients with lesser degrees of 
hypertension until a significant number had had a 
minimum follow-up study of ten years, and con- 
sideration should be given to the uniformly better 
prognosis in female patients. In our opinion ac- 
ceptable criteria for classification should be agreed 
upon by investigators, control periods of a definite 
time should be established, and follow-up observa- 
tions should be reported in statistically significant 
numbers by means of life tables. In this way accu- 
rate comparison of different series could be made, 
particularly in respect to different forms of medical 
treatment and in respect to the effectiveness of 
surgical as compared with medical treatment or 
no treatment at all. 
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CASE 36341 


PRESENTATION OF CASE 


A fifty-five-year-old man was admitted to the 
hospital because of malaise, fever and progressive 
generalized weakness. 

The patient was well until five weeks before entry, 
when insidiously he began to feel tired, lost his ap- 
petite and noted generalized weakness. However, 
he continued to work until three weeks before entry, 
when he developed chills with fever and the weak- 
ness became worse. A doctor gave him twenty doses 
of aureomycin and ten injections of penicillin. 
The weakness increased slowly and was accom- 
panied by tenderness of both thighs. The tempera- 
ture continued elevated, running from 100 to 102°F. 
Ten days before admission he began to vomit and 
had some diarrhea, both of which persisted. Four 
days before entry he became afebrile, and the peni- 
cillin was discontinued. Two days later because of 
persistent vomiting he was given several doses of 
tincture of belladonna, and a maculopapular rash 
appeared on the neck, face, chest and trunk. Despite 
increasing weakness he was able to walk with as- 
sistance until the morning of admission, when 
suddenly he could barely move his legs. 

The past and family histories were irrelevant. 

Physical examination revealed an acutely ill man 
with frequent hiccuping. The skin was very dry, 
with a maculopapular rash and a few pustules on 
the face, neck and trunk. The conjunctivas were 
injected, and the fundi clear. The tongue was 
parched, and there was bleeding of the palate. The 
pharynx was dry and injected, without exudate. 
The lungs were clear. The heart was not enlarged. 
The sounds were distant; there was sinus rhythm 
at a rate of 88, with a Grade I apical systolic mur- 
mur. The abdomen was soft, with no masses or 
tenderness. Rectal examination was negative. 
Neurologic examination revealed profound gener- 
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alized weakness. The cranial nerves were intact, 
and no sensory changes were found. The ankle and 
knee jerks were absent, and the biceps and triceps 
hypoactive. 

The temperature was 100°F., the pulse 90, and 
the respirations 22. The blood pressure was 140 
systolic, 90 diastolic. 

Examination of the blood disclosed a white-cell 
count of 17,700, with 78 per cent neutrophils. The 
nonprotein nitrogen was 310 mg., the total protein 


Ficure 1. Electrocardiograms. 


The tracing in A was taken about eighteen hours 
before that in B. 


3.5 gm., the fasting blood sugar 207 mg., the phos- 
phorus 19.9 mg. and the calcium 8.1 mg. per 100 
cc., and the sodium 135.6 milliequiv., the chloride 
97 milliequiv., and the potassium 10.1 milliequiv. 
per liter. A blood culture was negative. An x-ray 
film of the chest was not remarkable. An electro- 
cardiogram (Fig. 14) showed a normal rhythm, with 
a PR interval of 0.32 second. The QRS complexes 
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were wide, with a duration of 0.14 second and bizarre 
configuration. The T waves were high and peaked 
and ST segment depressed in Leads V, through Ve. 
The electrocardiogram was considered consistent 
with potassium intoxication. A lumbar puncture 
taken just after admission revealed a clear colorless 
fluid under an initial pressure equivalent to 140 mm. 
of water and a final pressure equivalent to 80 mm. of 
water. The spinal fluid contained 4 red cells per 
cubic millimeter. The gold-sol and Wassermann 
tests were negative. 

On admission the patient was given 5 per cent 
dextrose in physiologic saline solution intravenously. 
After receiving 700 cc. he recovered muscular func- 
tion, and the reflexes were normal. During the 
next twenty-four hours he received 5500 cc. of 
5 per cent dextrose in physiologic saline solution. 
However, he continued to be markedly dehydrated, 
vomited moderate amounts of bile-stained fluid and 
passed no urine. On the second hospital day he 
appeared drowsy, and the rash became more ex- 
tensive. Physical examination was essentially un- 
changed except for hypoactive reflexes. Trousseau 
and Chvostek signs were negative. The nonprotein 
nitrogen was 340 mg., and the fasting blood sugar 
207 mg. per 100 cc., and the potassium 8.7 millie- 
quiv., the chloride 103 milliequiv., and the carbon 
dioxide 10.1 milliequiv. per liter. The electrocardio- 
gram (Fig. 1B) was almost normal, with normal PR 
intervals and QRS complexes. The T waves were low 
in Leads 1 and AVL and normal in the other leads. 
The hemoglobin was 9.5 gm. per 100 cc., and the 
white-cell count was 12,500. A cystoscopic examina- 
tion was performed, with catheterization of the left 
ureter; aspiration yielded a white, milky material 
followed by 10 cc. of urine, which contained many 
red cells, white cells and casts. The retrograde pyelo- 
gram showed a normal left kidney. The right ureter 
could not be catheterized because of movement of 
the patient. Because of the persistent anuria, he 
was put on the artificial kidney, with a blood flow 
averaging 300 cc. per minute. At the beginning of 
the procedure the nonprotein nitrogen was 220 mg., 
the uric acid 10.5 mg., the creatinine 29.2 mg., and 
the blood urea nitrogen 153 mg. per 100 cc., and 
the carbon dioxide 8.3 milliequiv., the sodium 139.5 
milliequiv., the chloride 107 milliequiv., and the 
potassium 8.3 milliequiv. per liter. During the pro- 
cedure he became unresponsive and had a slight 
hypertensive effect. The dialysis was continued 
for six hours. After dialysis, the nonprotein ni- 
trogen was 160 mg., and the blood urea nitrogen 
147 mg. per 100 cc., and the carbon dioxide 13.4 
milliequiv., the sodium 146.6 milliequiv., the chloride 
113 milliequiv., and the potassium 4.5 milliequiv. 
per liter. Shortly thereafter he developed marked 
laryngeal stridor requiring intubation, which es- 
tablished a good airway. Gradually he lapsed into 
deep coma and died sixty hours after admission. 
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Dr. Cuartes L. SHort*: We might look at the 
x-ray films first, Dr. Wyman. 

Dr. Stantey M. Wyman: The chest and heart 
are not remarkable. The films taken from the ret- 
rograde pyelogram show a normal-appearing left 
kidney, with normal calyxes and pelvis. The right 
kidney is poorly outlined but appears within normal 
limits in size and shape. 

Dr. Suort: There is not even a suggestion of a 
filling defect in the calyxes? 

Dr. Wyman: Not that I can see. 

Dr. Suort: The chest shows no signs of a healed 
infection or pneumonia? 

Dr. Wyman: I do not see anything to suggest 
any previous trouble. 

Dr. Suort: The story is essentially that of a 
febrile illness that came on insidiously and gave no 
real localizing features except possibly the vomiting, 
the diarrhea and the tenderness of the thighs. The 
febrile phase was apparently subsiding, perhaps in 
response to antibiotics, shortly before admission. 
Simultaneously, the patient became much sicker 
and was found on admission to be in extreme renal 
failure, with anuria. At this time two features of 
potassium intoxication were apparent — namely, 
the severe muscular weakness and the electrocardio- 
graphic changes. The potassium intoxication re- 
sponded rapidly to intravenous administration 
of saline solution and glucose, but otherwise the 
patient failed to respond to treatment, which in- 
cluded a run with the artificial kidney. This was 
quite effective as far as the blood flow and the im- 
provement in the blood chemical findings were 
concerned. 

I think the first point we have to decide in this 
patient is whether the whole illness, including the 
terminal uremia, represented one disease or whether 
he died from renal failure secondary either to the feb- 
rile disease or to the treatment that was employed. 
I can think of only two or perhaps three febrile 
diseases that commonly terminate in renal failure 
with anuria. The first is Weil’s disease. One usually 
thinks of this condition as a form of hepatitis, but 
severe renal involvement is frequent and death may 
ensue from uremia. This diagnosis was suggested 
to me by the tenderness of the thighs, since muscle 
tenderness may be one of the most distressing fea- 
tures of this condition, surpassing that which is found 
in trichinosis. The injection of the conjunctivas 
and the rash are consistent with this diagnosis. 
I believe, however, that the absence of jaundice or 
of liver enlargement is sufficient to exclude Weil’s 
disease in this patient. It is true that in many cases 
of Weil’s disease, jaundice or signs pointing toward 
hepatitis may be entirely absent, but death in the 
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absence of jaundice is certainly extremely rare. 

The second febrile illness that may end in uremia 
is the severe form of pyelonephritis, which occurs 
more commonly in diabetes, usually called necro- 
tizing renal papillitis. There is a record in this case 
of two fasting blood sugar determinations of over 
200 mg. per 100 cc. That is fairly good evidence for 
diabetes. Necrotizing renal papillitis may come 
on insidiously, without localizing signs, and the 
diagnosis is often made only at autopsy unless the 
possibility is thought of in life. This usually ap- 
pears in nondiabetic patients only with urinary 
obstruction, for which there was no real evidence 
in the case under discussion. There are two points 
against this diagnosis; the first is the disappearance 
of fever before admission, and probably much more 
important the normal retrograde pyelogram, at least 
of the left kidney. Since in fatal cases the proc- 
ess is usually bilateral, I think we have to discard 
this diagnosis. On the other hand, if Dr. Wyman 
had shown us irregular filling defects of the renal 
calyxes, I think I could have made the diagnosis 
with some assurance. 

The third febrile illness that may terminate in 
this way is periarteritis nodosa in a rather acute 
fulminating form. There were no helpful diagnostic 
points that I can discover that would enable one 
to make a diagnosis of a primary or idiopathic 
periarteritis nodosa to explain the whole illness. 

In going over the history it seemed to me more 
likely that the renal failure was secondary and not 
actually a part of the patient’s disease for which 
he was given antibiotics. The history gives no clue 
to the original disease, although presumably it 
was an infection that had apparently responded to 
therapy. The vomiting and the diarrhea might have 
resulted from the aureomycin, although we are not 
told the exact time when this drug was adminis- 
tered. The question might be raised here of extra- 
renal azotemia secondary to vomiting and diar- 
rhea. I do not believe that this is likely as the sole 
explanation of the renal failure unless he had pre- 
existing renal disease. Pre-existing Bright’s disease 
is not suggested by the history although the low 
serum protein brings up the possibility of a chronic 
normal blood pressure, 
the lack of eyeground changes and the a anuria are 
all against a terminal stage of glo phritis. 

I think it is more likely that this patient suffered 
a catastrophic insult to the kidneys in the form of 
lower-nephron nephrosis or cortical necrosis. None 
of the known causes of lower-nephron nephrosis 
have been recorded in this case — shock, intra- 
vascular hemolysis or sulfonamide intoxication. 
I know of no evidence that toxicity from anti- 
biotics such as penicillin or aureomycin may 
be responsible. He may have had a certain 
degree of shock from the vomiting and diar- 
rhea, but I am reluctant to make this diagnosis 
without adequate causative factors. The most rea- 
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sonable explanation of this man’s death from renal 
failure would seem to lie in a severe reaction to 
one of the antibiotics given, with hypersensitivity 
as the probable mechanism. It is well known that 
allergic manifestations in the form of rashes have 
been recorded after aureomycin. The development 
of a rash in this patient and the renal failure occur- 
ring after the apparent subsidence of the orig- 
inal infection are the most important clues to the 
diagnosis that I wish to present — namely, hyper- 
sensitivity to penicillin or aureomycin, with vas- 
cular lesions resembling periarteritis nodosa and 
cortical necrosis of the kidney. I am reminded here 
of a patient* discussed at one of these conferences 
several years ago who died in severe renal failure 
consequent to sulfonamide toxicity and who showed 
at autopsy the findings I have just mentioned. 

Dr. James J. Currens: I think it might be of 
some interest to know that the requisition for the 
electrocardiogram raised the question of low potas- 
sium because of the muscular weakness and paraly- 
sis, and the electrocardiographic evidence was 
really the first indication of serious potassium in- 
toxication. That there was a rather dramatic 
change in the electrocardiograms (Fig. 1) within 
about eighteen hours after 2 or 3 liters of fluid had 
been administered, is important, I think, particu- 
larly since the serum potassium changed very little 
— from about 10 to almost 9 milliequiv. per liter. 
This helps corroborate the evidence that we are 
collecting that there is no correlation between 
serum potassium levels and electrocardiographic 
changes. Also, the serum sodium was essentially 
the same on these two occasions so that the ratio 
of sodium to potassium was again about the same. 
It raises the question, which is as yet unanswered, 
whether intracellular potassium, particularly in the 
conduction system, is the important factor in this 
regard. 

Dr. Lioyp H. Situ, Jr.: As the patient died 
six hours after being on the artificial kidney, I 
might make a brief comment about the procedure. 
It was a very satisfactory dialysis lasting about 
six hours; in fact, it was the most satisfactory dialy- 
sis from a technical standpoint that we have ever 
had. The bath with which he was dialyzed was 
modified in one important way. Because of the 
very high serum potassium level we omitted po- 
tassium from the dialyzing fluid. We thought the 
results would be correspondingly good and were 
very surprised and disappointed that he died in 
such a mysterious fashion soon after the dialysis. 

Dr. Ricnarp Gotpsmitu: Regarding what Dr. 
Currens said, I wonder if it might be assumed, in 
a man who was given 5500 cc. of fluids intraven- 
ously, that there was a release of potassium from 
the cells to the blood that kept up the serum potas- 
sium concentration? 
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Dr. Marian Ropes: At the time of admission 
this patient presented a very confusing picture. 
Clinically, there was little to suggest renal failure. 
He was extremely clear mentally. We ascribed the 
anuria, which was apparent a few hours following 
admission, to the extreme dehydration. We be- 
lieved that he had an infectious disease resulting 
in this condition of almost complete paralysis and 
of heart block. However, it soon became apparent 
that he really was in renal failure. We had then no 
explanation for the underlying renal disease. 
Dr. Joun W. Littterietp: I should like to know 
if anybody knows what happens to the potassium 
in renal azotemia? Is that a differential point? Is 
there evidence of potassium intoxication just from 
dehydration? 

Dr. Currens: I think some of the changes that 
have been reported in Addison’s disease are prob- 
ably of that nature in which the renal function is 
quite poor probably as a result of the electrolyte 
imbalance of the serum. There may be retention of 
the potassium to the point that it tends to produce 
the electrocardiographic evidence of potassium in- 
toxication. That is the only one that I can think of 
just now. 


CurnicaL 


Uremia. 
Chronic glomerulonephritis, acute. 


Dr. SHort’s DiaGNoses 
Cortical necrosis of kidneys. 


antibiotics. 
AnaTomicaL D1aGNoseEs 


Glomerulone phritis, acute. 
Intracerebral hemorrhage, right. 


PaTHOLoGicaL Discussion 


Dr. Tracy B. Matiory: Autopsy showed two 
important findings. The first was the kidneys, 
which were very much enlarged, weighing 500 gm., 
and showed smooth, pale surfaces dotted with 
petechial hemorrhages — a gross picture that was 
quite characteristic of an acute diffuse glomerulone- 
phritis. Microscopical sections confirmed that. 
Every glomerulus was involved, with both capillary 
obliteration and marked formation of epithelial 
crescents. There were just a few minute old scars 
of vascular lesions in the kidney, but I do not think 
that there had been any significant degree of chronic 
glomerulonephritis antedating this attack. The 
reason why the patient died so shortly after the 
period of dialysis was explained when the head was 
examined, revealing a very large cerebral hemor- 
rhage, which Dr. Richardson can describe for us. 

Dr. Epwarp P. Ricrarpson, Jr.: When the 
brain was examined, it was apparent from the 
flattening of the convolutions of the right hemi- 
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sphere, and also by evidence of herniation of the 
medial aspect of the right temporal lobe through 
the opening of the tentorium, that there was a large 
mass within the right hemisphere. On section of 
the brain we found a very large cerebral hemorrhage 
within the right hemisphere (Fig. 2). The blood 
within it was fresh, and it could not have been of 
any long duration. It assuredly was the cause of 
death in this case. In addition scattered through- 
out the midbrain and pons were multiple hemor- 
rhages. Hemorrhages of that type are seen in cases 


Ficure 2. Sections 


the Brain, Showing a Cerebral H 
oheay rain, ng a emor- 


ithin the Right Hemisphere. 

of increased intracranial pressure and frequently 
are associated with temporal herniation such as we 
found in this case. They were secondary to the large 
space-taking mass within the cerebral hemisphere, 
and they probably resulted in the very rapid 
demise. 

Dr. Atrrep E. Kranes: Would it be proper to 
ask Dr. Smith whether the heparin used here might 
have been responsible for this? 

Dr. Situ: I think it might have been. We give 
large doses of heparin to all these patients. This 
represents a calculated risk in these severely ill 
patients, who may have hypertension and diffuse 
vascular disease. Although this represents the first 
serious complication of the procedure in our 12 
patients to date, it illustrates that vividialysis is 
still more than an elective procedure. 


= 
‘ 


Dr. Currens: Of course, it was not known what 
the diagnosis was here, but the group at the Peter 
Bent Brigham Hospital have been reluctant to 
dialyze patients with acute glomerulonephritis. 

Dr. Smitu: But they have done so in a number 
of cases when there has been an emergency. We 
have treated a few cases, without complications. 

A Paysician: In that connection I might just 
point out that had the patient not been dialyzed 
I think there is no doubt that he would also have 
died. 


Dr. Suort: Do you think he had an original 
infection with glomerulonephritis secondary to that, 
or do you think that the whole picture is explained 
on the basis of kidney disease? 

Dr. Matuory: It is very difficult to estimate 
the duration of an acute glomerulonephritis. This 
looked as if it might have been present for a period 
of six to ten weeks. 

_ Sort: It is certainly a very unusual story 

hritis, especially in view of the 
y inch. of om “I do not know whether the urine 
was ever examined before the patient came into 
the hospital. 

Dr. Matuory: There was a fair amount of tissue 
edema at the time of autopsy. The subcutaneous 
tissues were quite wet. There was a small amount 
of fluid in the various body cavities. 

Dr. Ropes: And that was due probably to the 
very large amount of fluid given him during that 

iod 


Dr. F. DennetTTe Apams: What was the nature 
of the milky fluid that was returned by the cysto- 
scope? 


Dr. Mattory: I would think it was urine, with 
sediment of some sort. 

Dr. Currens: That it was followed by urine 
with a good many red cells gave us the impression 
that two different types of liquid were present. 

Dr. Ropes: We thought it was desiccated ma- 
terial, which when freed released a very small 
amount of urine behind it. There was a definite 
difference in the two materials. 


CASE 36342 


PRESENTATION OF CASE 


A forty-six-year-old woman entered the hospital 
complaining of dizziness, nausea and vomiting of 
three weeks’ duration. 

Twenty-five years prior to admission the patient 
received a head injury, which was followed by un- 
consciousness for an unknown period. Following 
this she had frequent episodes of left-sided tinnitus 
and rare vertigo, which was most marked when she 
was lying on the left side. Two years prior to ad- 
mission she noticed low-back pain, which was par- 
tially relieved by wearing a corset. X-ray films 
taken at this time were regarded as consistent with 
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arthritis. Three months prior to admission she de- 
veloped an upper respiratory infection, with severe 
nonproductive coughing spells. This was followed 
by an exacerbation of the low-back pain, which 
was worse on the left side radiating into the hip 
and thigh, aggravated by change in position and 
unaffected by weight bearing. She was given a 
twenty-five-day course of vitamin D, 150,000 units 
every day, without relief. One month before ad- 
mission vertigo became almost constant and was so 
severe that she was unable to walk. This was soon 
followed by projectile vomiting unaccompanied by 
nausea or abdominal pain. The patient’s physician 
found the hemoglobin to be 55 gm. per 100 cc., with 
a color index of 1.0 and a hematocrit of 21. A gas- 
trointestinal series was unsatisfactory because of 
the patient’s discomfort, but showed no intrinsic 
gastric disease. However, bony defects were noted 
in the bodies of the second and fourth lumbar 
vertebras. 

Three weeks prior to admission the patient en- 
tered another hospital. Repeated urinalysis showed 
severe albuminuria, with many red cells, occasional 
white cells and some granular casts in the sediment. 
The specific gravity varied from 1.001 to 1.012. No 
Bence—Jones protein was demonstrated. Examina- 
tion of the blood showed a red-cell count of 2,600,000, 
with a hemoglobin of 8.7 gm. per 100 cc., a color 
index of 1.3, and a white-cell count of 6900, with 
47 per cent mature neutrophils, 4 per cent band 
forms, 46 per cent lymphocytes and 3 per cent 
eosinophils. A sternal-marrow aspiration was said 
to have yielded approximately 50 per cent plasma 
cells and proplasmacytes. The nonprotein nitrogen 
varied from 40 to 61 mg. per 100 cc. A fasting blood 
sugar was 140 mg., the creatinine 2.2 to 3.0 mg., 
the total protein 6.5 gm., the albumin 4.2 gm., 
and the globulin 2.3 gm. per 100 cc. A stool was 
guaiac negative. Gastric analysis showed 1° of free 
hydrochloric acid, and a negative test for blood. 
The Mazzini test was negative. Two spinal punc- 
tures showed initial pressures equivalent to 180 
and 210 mm. of water. The cerebrospinal fluids con- 
tained 25 red cells and 2 white cells per cubic milli- 
meter, 19 and 74 mg. of protein and 710 mg. of 
chloride per 100 cc. and gave a negative Pandy 
test. The patient ran an afebrile course for three 
weeks, during which the blood pressure rose grad- 
ually from 160 systolic, 90 diastolic, to 200 systolic, 
100 diastolic. Following 1500 cc. of whole blood 
the hemoglobin rose to 10.7 gm. per 100 cc. Severe 
vomiting continued, and the patient was main- 
tained on intravenous fluids until four days before 
admission to this hospital, at which time edema of 
the hands and face appeared. Two weeks before 
admission the patient began to deteriorate, became 
apathetic and at the time of admission was com- 
pletely disoriented. 

Physical examination showed an obese, dehy- 
drated, disoriented woman, with a uremic odor to 
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the breath. The eardrums, nose and pharynx were 
normal. There was questionable paresis of the 
right superior oblique muscle and slight lid-lag on 
the left. The pupils were equal and reacted nor- 
mally. There was minimal hypertensive retinopathy, 
with no hemorrhages, exudates or papilledema. 
There was no nystagmus. There was no somatic 
motor or sensory impairment. Deep tendon re- 
flexes were active and equal, and the plantar re- 
flexes were normal. The lungs were clear. The 
heart was enlarged 2 cm. to the left of the mid- 
clavicular line. No murmurs were heard. There 
was some tenderness in the right upper quadrant 
and left costovertebral angle. A + ankle edema 
was noted. 

The temperature was 100°F., the pulse 98, and 
the respirations 15. The blood pressure was 198 
systolic, 100 diastolic. 

Urinalysis showed a specific gravity of 1.010, a 
++ test for albumin and 50 red cells and 5 white 
cells per high-power field in the sediment. No Bence- 
Jones protein was found. Examination of the blood 
revealed 13.0 gm. per 100 cc. of hemoglobin and a 
white-cell count of 8100, with 72 per cent neutro- 
phils, 21 per cent lymphocytes, 4 per cent mono- 
cytes and 3 per cent eosinophils and normal plate- 
lets. The nonprotein nitrogen varied between 72 
and 86 mg., the total protein from 5.1 to 5.8 gm., 
with an albumin-globulin ratio of 2.2, and the cal- 
cium from 13.8 to 12.0 mg. per 100 cc. Urinary 
calcium excretion was normal. The phosphorus was 
3.9 and 2.8 mg. per 100 cc. and alkaline phosphatase 
4.1 and 5.2 units per 100 cc. The prothrombin time 
was 23 seconds (normal, 17 seconds), or 52 per cent 
of normal. The sodium was 138.3 milliequiv,. fall- 
ing gradually to 127.4 milliequiv. per liter, and the 
potassium varied from 2.4 to 4.4 milliequiv. per 
liter during the hospital course. The chloride was 
103 milliequiv. on admission and fell gradually to 
81 milliequiv. per liter. The carbon dioxide was 
22.6 milliequiv. per liter, rising to 32.8 milliequiv. 
per liter. One fasting blood sugar was 98 mg. per 
100 cc. Gastric analysis yielded a free acid of 66 
and showed a negative test for blood. The blood 
Wassermann test was negative. A urine culture 
showed a few colon bacilli. X-ray films of the chest, 
abdomen and skull revealed a few patchy densities 
in the lung fields, a mottled diminution of density 
in the lower ribs, lumbar spine and pelvis, most 
marked in the ilium, and first and second lumbar 
segments, and a few oval radiolucent areas in the 
skull that had the appearance of venous lakes. An 
electrocardiogram showed ectopic auricular tachy- 
cardia with ST depression and low T waves, which 
were believed to be compatible with potassium de- 
ficiency. An electroencephalogram was diffusely 
abnormal, with flattening of the voltage generally. 
There was a focus of abrormal slow activity in the 
right posterior parietal region, with extension 
posteriorly. 
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The patient was put on 300,000 units of Crysti- 
cillin, 20 mg. of Hykinone and 4 cc. of Berocca 
(vitamin B complex and vitamin C) per day and 
given prophylactic digitalization. On the second 
hospital day she became unresponsive and had 
a series of mild left-sided convulsions lasting only 
a few minutes. Pinprick elicited no move- 
ment of the left arm or leg and only slight move- 
ment of the right arm and leg. The plantar reflex 
was extensor bilaterally. A lumbar puncture 
yielded clear fluid under an initial pressure equiva- 
lent to 300 mm. of water and a final pressure equiva- 
lent to 225 mm. of water, and containing 4 white 
cells and 337 red cells per cubic millimeter, 41 mg. 
per 100 cc. of protein and 104 mg. per 100 cc. of 
sugar. 

Urinary output was well maintained, varying 
between 100 and 200 cc. per day. Two-hundred 
and fifty cubic centimeters of plasma and 1500 cc. 
of whole blood were administered, with no clinical 
improvement. There was no response to testosterone, 
15 mg. every day intramuscularly, or 6.5 gm. of 
syrup of urethane. The patient was maintained 
on a combination of Levine tube and intravenous 
feedings. On the sixth day 4.0 gm. of potassium 
citrate every day was added to the tube feedings. 
On the eleventh day there was a sudden episode of 
retching, respiratory distress, cyanosis and tachy- 
cardia. Moist rales were noted in both lungs, with 
signs of atelectasis on the left. A gallop rhythm 
was noted, with a rate of 124. Some dried blood was 
found in the nasopharynx at this time. The tem- 
perature, which had fluctuated between 100 and 
101°F., began to rise toward 103°F. 

On the thirteenth day there was a minor attack 
of respiratory difficulty in the midst of which respi- 
rations ceased and heart action could not be 
detected. The patient failed to respond to arti- 
ficial respiration, suction of the trachea, intranasal 
administration of oxygen or intracardiac adminis- 
tration of epinephrine and was pronounced dead. 


DirFeERENTIAL DiaGnosis 


Dr. Cuarces S. Kusix: I should like to add 
something, or subtract something perhaps. The 
protocol states that there was a left-sided con- 
vulsion followed by a left hemiplegia. I could not 
be certain about the convulsion, and there was not 
a left hemiplegia but a quadriplegia, with almost 
no motion of any extremity. The weakness was only 
a little more pronounced on the left. The plantar 
reflexes were eventually extensor on both sides. 

Dr. Wittiam S. Ciarx*: This is obviously a 
complex problem, and I am unable to answer all 
the questions that might be raised by this protocol. 
I think I can possibly ask more than I am going 
to be able to answer. 

The patient had an injury in childhood that left 
some residue in the form of tinnitus and vertigo, 

*Assistant physician, Massachusetts General Hospital. 
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which may have been related to the subsequent in- 
tracranial phenomena. However, I would prefer to 
omit from this discussion the older neurologic symp- 
toms, which are probably not related to the present 
condition because of the time interval. 

The next thing that happened to the patient was 
that she developed backache and received treatment 
in the form of a corset and then vitamin D in a 
fairly large dosage over a twenty-eight-day period — 
a dosage, however, that patients certainly can 
tolerate. Following administration of the vitamin 
D, projectile vomiting, vertigo and difficulty in 
walking developed. Because of these symptoms 
she was studied a little more thoroughly and was 
found to have a number of interesting conditions, 
including anemia, hypertension, renal disease and 
abnormal x-ray findings that suggested more than 
arthritis. Also, a sternal-marrow biopsy was per- 
formed and was consistent with the diagnosis of 
multiple myeloma. 

I think we might look at the x-ray films now. 

Dr. Stantey M. Wyman: The only films avail- 
able were done at the last admission to this hospital. 
There are at least two areas of rarefaction in the 
skull that 1 think one must question. They may 
represent either venous lakes or myeloma. The 
gastrointestinal examination was unsatisfactory, 
and I think no comment can be made about it. 
The description of rarefaction in the bones must 
be taken with considerable reservation. The descrip- 
tion is limited to the lower ribs, to the first and 
second lumbar vertebras and to the ilium. I would 
be unwilling to commit myself about actual bone 
destruction on the films I have at hand. The films 
of the chest are those of a very sick patient and 
show rather hazy ground-glass density in both 
middle-lung fields that is quite in keeping with 
pulmonary edema. The aorta is tortuous and 
probably calcified, which is in keeping with the 
known hypertension. 

Dr. Jacos Lerman: Are the bones quite thin? 

Dr. Wyman: There is generalized osteoporosis, 
which is what we see with myeloma among other 


gs. 

Dr. Crarx: At the time of the original backache 
the x-ray findings were interpreted as consistent 
with arthritis. 

Dr. Wyman: I do not have the original films. I 
think there was evidence of some process in the 
lumbar vertebras. 

Dr. Crarx: Is there any amount of new-bone 
formation in the sacroiliac joints? Perhaps those 
who treated the patient were justified in making 
a tentative diagnosis of arthritis! 

Dr. Wyman: It certainly is not very striking. 

Dr. Crarx: Although the bone changes as de- 
scribed by Dr. Wyman are not as striking as sug- 
gested in the protocol, I think the findings are 
consistent with a diagnosis of multiple myeloma, 
and at the time of admission to the other hospital 
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the patient had x-ray changes and a sternal-marrow 
biopsy consistent with a diagnosis of multiple 
myeloma. I am not familiar with how much 
error there is in the latter procedure but my 


impression is that it should be fairly conclusive 


evidence that such a disease exists. The anemia — 
even though the color index was greater than 1 — 
certainly could be explained on that basis. Further- 
more, albuminuria is not uncommon although 
there was no Bence-Jones protein. Perhaps one 
thing against the diagnosis of multiple myeloma 
was the fact that the protein was slightly low but I 
do not believe low serum proteins should rule out 
this diagnosis. 

The question that we have to decide is whether 
the multiple myeloma was complicated by vitamin 
D intoxication. Vitamin D intoxication can pro- 
duce similar findings, such as marked vomiting and 
anemia of this degree. The x-ray picture of vitamin 
D intoxication in our experience has consisted of 
less decalcification than this and metastatic cal- 
cification about the joints although most of the 
patients we have observed have had vitamin D 
intoxication for a much longer time. I do not 
believe we have seen a patient with vitamin D in- 
toxication who took that amount of vitamin D 
for so short a period. Most patients take about 
300,000 units and continue it for months. Usually, 
when vitamin D has been administered over a 
short period and symptoms appear, if the vitamin 
D is discontinued, the effect reverses itself in time. 
However, while in the other hospital this patient 
deteriorated and was transferred here. 

In this hospital more evidence of central-nervous- 
system disease, which I shall not attempt to local- 
ize, developed. Subsequently, she developed pul- 
monary edema and died. It is possible that she had 
had renal disease before the myeloma developed. 
The kidney involvement may have been caused 
by the vitamin D administration or at least ag- 
gravated by it. Furthermore, there was one cul- 
ture of colon bacilli in the urine so that it is also 
possible that she had had pyelonephritis. 

The patient underwent a fairly severe dislocation 
in the chemical and electrolyte equilibrium. To ex- 


plain these changes I would put forth the hypoth- 


esis that she had intracranial disease with vomit- 
ing and that as a result there was a considerable 
fluid and electrolyte disturbance to which the 
renal disease undoubtedly contributed. In addi- 
tion, she received a large amount of fluid as well 
as transfusions, although we are not told the na- 
ture of the fluid. An outstanding finding when 
these chemical determinations were first made was 
a low serum potassium. I assume that the electro- 
cardiogram was taken at the time the potassium 
was low and that they go together. Subsequently, 
the patient was forced to have a very low serum 
chloride with low serum sodium and an elevated 
carbon dioxide. I believe that these changes were 
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produced by vomiting and the administration of 
sodium bicarbonate or sodium lactate. Did she 
receive these? 

Dr. Bernarp M. Jacosson: The patient re- 
ceived adequate amounts of distilled water, saline 
solution, racemic sodium lactate and potassium 
through the Levine tube. During the last week in 
the hospital because of a large amount of backwash 
(gastric aspiration) she undoubtedly lost a good 
deal of electrolytes with the aspirated gastric 
secretions. 

Dr. Crark: She had renal disease with what looks 
like alkalosis. I think this was an anomaly pro- 
duced in part by the vomiting and in part by the 
therapy. 

That brings us to one important point, and that 
is the abnormality in serum calcium and phos- 
phorus. The patient was uremic and she had a 
normal serum phosphorus and an elevated serum 
calcium. One might reason that she had long- 
standing renal disease and developed secondary 
parathyroid hyperplasia but I prefer to think it 
was a carry-over from the vitamin D intoxication 
but not necessarily evidence of organic changes 
or serious renal disease resulting from the adminis- 
tration of the vitamin D. One cannot make a 
diagnosis of vitamin D poisoning with renal damage 
on the basis of these alone. From my knowledge 
of such abnormalities of vitamin D administration, 
the changes in the calcium and phosphorus can 
persist for a considerable time. 

I forgot to mention that in spite of the x-ray 
findings I am going to make the hypothesis that 
the neurologic phenomena were due to the presence 
of an intracranial lesion related to multiple myeloma. 

To sum up, I believe this patient had multiple 
myeloma, which probably caused the backache for 
which she was treated by vitamin D. She de- 
veloped both symptoms of vitamin D poisoning 
and intracranial disease with considerable vomit- 
ing. She had renal disease, which was probably 
related to the multiple myeloma, perhaps aggra- 
vated by the administration of vitamin D and 
perhaps associated with pyelonephritis. As a re- 
sult of the vomiting, which could have been due 
to both the vitamin D administration and the intra- 
cranial disease, she lost chloride and underwent 
a severe dislocation in fluid and electrolyte balance. 
She lost potassium probably as the result of ex- 
cessive administration of sodium, and subsequently 
developed alkalosis. She developed more evidence 
of an intracranial lesion, went into acute conges- 
tive failure with pulmonary edema and died. The 
diagnoses I would make are multiple myeloma, 
question of vitamin D poisoning and hypertension 
probably in direct relation to the renal disease. 

Dr. Lerman: I would like to ask Dr. Clark if 
he has seen vitamin D effects last as long as this? 
This was probably two months. 
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Dr. Crarx: Yes; as a matter of fact we have 
seen changes in the blood chemical findings in a 
case that I can recall with renal disease more than 
six months later. 

I would like to hear what Dr. Bartter might say 
about that problem. It is very tempting to make a 
diagnosis of secondary hyperplasia of the para- 
thyroids here but the low phosphorus makes me 
believe that it was not present. 

Dr. Freperic C. Bartrer: I agree that the com- 
bination of high serum calcium and low serum 
phosphorus is incompatible with “secondary hyper- 
parathyroidism.” Thus, if renal disease produced 
phosphorus retention, with consequent depression 
of serum calcium, the resulting parathyroid over- 
activity would be unable to lower the phosphorus 
or raise the calcium. 

We have found evidence of vitamin D poisoning 
three months after the vitamin D was discontinued. 

Dr. Jacosson: Do you not think that about half 
the patients with multiple myeloma per se have a 
high calcium and a fairly normal phosphorus? 

Dr. Crark: Yes; but it is my impression that 
these patients have elevated serum proteins. I 
could not find reports of elevated serum calcium in 
multiple myeloma in the presence of low protein 
but I might be wrong. 

Dr. Bartrer: There is a report by Rawson and 
Sunderman* of some cases of multiple myeloma in 
which the serum calcium was elevated, and the in- 
crease was shown to be due to an increase in the 
calcium-binding power of the albumin in addition 
to an increase of diffusible calcium. The serum 
protein was low normal in 4 of their 6 cases. 

Dr. Tracy B. Matuiory: In metastatic cancer 
involving bone one sees a high calcium without an 
increase in protein. 

Dr. Bartrer: That is presumably because of an 
increased rate of bone destruction. In this case, 
Dr. Wyman has made the bone disease seem much 
less impressive than it sounds in the protocol. 

Dr. Crark: The urinary calcium was normal. 

Dr. Wyman: I did not mean to imply that there 
was no bone-marrow disease. I think it may well 
have been extensive, but it did not characterize 
itself by really definite lesions. 

Dr. Jacosson: Do you have an anteroposterior 
view of the skull? Would that show anything? 
The skull film, as I recall, was said to have shown 
a lesion in the right parietal region. 

Dr. Crark: I feel a little insecure in making a 
diagnosis of intracranial multiple myeloma with- 
out more bone changes. What do you think of 
that? 

Dr. Jacosson: Yes; I agree with that. 

Dr. Wyman: This skull film does show more of 
the same sort of thing that was pointed out pre- 

*Raweon, A. J., and F. W. Studies in serum electrol 
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viously. The areas in question are present and are 
either venous lakes or areas of myeloma. 

Dr. Kusix: It is very unusual to have intracranial 
myeloma except for those which involve the skull. 
I have seen a case in which there was a tumor in- 
volving the tentorium at some considerable distance 
from the skull. 

Dr. Jacosson: For the sake of the record I 
would like to add that before the patient came to 
the hospital two observers found a transient paraly- 
sis of the right abducens muscle. 


CunicaL DiaGNnoses 


Multiple myeloma. 
Pulmonary edema. 


Dr. Crarx’s DiaGNoses 


Multiple myeloma, with renal disease. 
?Vitamin D poisoning. 

?Pyelonephritis. 

Intracranial disease related to myeloma. 
Pulmonary edema. 


ANaTomiIcAL DIAGNOSES 


Plasma-cell myeloma, diffuse. 
Intercapillary glomerulosclerosis. 

nephron nephrosis. 
Meningioma, small. 
Hypertrophy of heart, hypertensive type. 
Pulmonary congestion and edema. 


PaTHo.ocicaL Discussion 


Dr. Mattory: The autopsy is not going to settle 
a good many points, I am afraid. We did find that 
the bone marrow was diffusely infiltrated with 
plasma cells, numerous enough to replace about 
50 per cent of the hematopoietic cells, so that there 
was no doubt whatever of the diagnosis of diffuse 
plasma-cell myeloma. We did not find any localized 
tumor nodules. It was a very uniform infiltration 
of the entire marrow. The heart was moderately 
hypertrophied, consistent with a mild degree of 
hypertension. The kidneys were of interest; they 
were considerably enlarged, weighed 480 gm., and 
the cortex was considerably swollen. The ucual 
finding in a kidney in a case of plasma-cell myeloma 
is the lesion that has been called myeloma kidney, 
which consists of a deposition of hyaline casts in 
the lower segments of nephrons, dilatation of the 
upper nephron behind the occluding casts and 
rather characteristically a foreign-body giant-cell 
reaction within the lumen of the tubules about the 
casts. These kidneys, however, did not show this 
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picture, which is usually associated with Bence- 
Jones protein. There was no Bence-Jones protein 
demonstrated in this patient, and at least one of 
the tests was made by Dr. Jacobson personally so 
that I am sure if it had been present, it would have 
been found. A second type of renal disease that may 
be seen in myeloma is amyloidosis. Microscopical 
examination of this kidney showed severe renal 
disease but nothing that I could call myeloma kid- 
ney or amyloid disease. In fact, it showed two 
forms of renal disease, neither of which had any 
business to be present in this particular case: the 
first was intercapillary glomerulosclerosis, or Kim- 
melstiel—-Wilson’s disease, which is characteristic 
of diabetes rather than multiple myeloma; and, 
secondly, in the pyramids and especially at the 
junction of the cortex and the pyramids there was 
very marked interstitial inflammation with multiple 
granulomatous lesions consistent with a stage of 
lower-nephron nephrosis, although we have noth- 
ing to suggest an etiology for such a process. The 
patient did not have anywhere in the body any 
evidence of metastatic calcification, and there were 
no calcium deposits in the kidney such as one would 
expect to see with vitamin D intoxication. Whether 
at a certain healing stage of a vitamin D lesion in 
the kidney one might see a process like this I do 
not know. I have never seen it described as result- 
ing from vitamin D. Finally, we come to the cen- 
tral nervous system. We did find a meningioma but 
it was only 1 cm. in diameter, in a silent area and 
obviously had nothing whatever to do with the 
symptoms. We could find nothing else. 

Dr. Jacosson: Where was the tumor? 

Dr. Ma tory: It was in the right parietal region. 
Do you want to say anything more about the brain 
findings, Dr. Kubik? 

Dr. Kusix: We can be sure that there was no 
tumor, vascular occlusion, infarct, hemorrhage or 
other gross lesion of the brain. That there was 
disease was indicated by the severe disturbance of 
function. The patient was unconscious, there was 
marked weakness of the extremities, and the 
plantar reflexes were extensor, presumably as the 
result of a diffuse disorder of both hemispheres, 


either a toxic or biochemical effect. There were no ~ 


striking changes in the few paraffin sections that 
we have. 
Dr. Lerman: Were the parathyroid glands 
normal? 

Dr. Mattory: The parathyroid glands were very 
slightly enlarged. 
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PERIODIC REGISTRATION OF PHYSICIANS 


Tue periodic re-registration of all physicians in 
the Commonwealth, a recurrent subject of dis- 
cussion for at least fifteen years, has again come into 
the foreground as opinions regarding it have slowly 
matured and taken sober form in the light of exist- 
ing conditions. 

The matter has been repeatedly debated in the 
Council chamber of the Massachusetts Medical 
Society; it has been the subject of editorial discus- 
sion in these columns — and always in its favor; 
its desirability has been reiterated at least since 
1935. In that year a bill was filed in the Legislature 
by the Board of Registration in Medicine with the 
purpose of providing “‘accurate and adequate in- 
formation” as to what physicians the State cur- 
rently regarded as qualified to practice medicine. 
The comment was then made that a physician not 
on the roster of the Massachusetts Medical Society 
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might become virtually a lost person, once he had 
fulfilled the original requirements for registration. 

This bill, although favored by the New England 
Journal of Medicine, failed of passage. 

A year later House Bill 34 to the same general 
effect was introduced by the Board of Registration 
in Medicine and again was supported by the Journal; 
further, the Council of the Massachusetts Medical 
Society at its February meeting in 1937 voted 71 
to 38 in its favor, although it rescinded its action, 
64 to 30, at a special meeting called later in the 
month. 

With reckless persistence the Board of Regis- 
tration introduced a third bill, also with the support 
of the Journal and again with the approval of the 
Council, which voted 114 to 34 in favor of it at the 
February meeting in 1939. This bill also failed of 
passage, and in the same year a committee to study 
the practice of medicine by unregistered persons 
was appointed by the Council and brought in a 
report in February, 1940. Although this committee 
concluded that existing laws, if properly enforced, 
were sufficient to protect the citizens of the Com- 
monwealth against illegal practitioners, it was 
shown that the Board could hardly discharge its 
duties adequately with its available resources. 

A momentous decade has passed since 1940. Men 
of good will have come to appreciate the safeguards 
that must surround their sacred institutions and 
to realize that basic freedoms can often be best 
protected by the voluntary acceptance of suitable 
regulation in their use. It has been learned again 
that complete freedom of the individual is incom- 
patible with the rights of others. 

Fellows of the Massachusetts Medical Society 
credited with being of sound judgment are now 
urging not only the periodic registration of phy- 
sicians, but the introduction of legislation to that 
effect by the Society itself with the endorsement of 
the Board of Registration in Medicine. The Com- 
mittee on Legislation, composed of representatives 
from each district, will recommend such sponsorship 
to the Executive Committee and the Council, and 
will present for approval what it considers to be 
a suitable bill. 

It should be emphasized that this registration, 
whether annual or biennial, would be so conducted 


as to be of minimum annoyance to physicians, 
that the fee charged would be moderate, that the 
penalty for noncompliance would be just, and that 
the benefits to all concerned would far outweigh 
any possible objections to the procedure, including 
the theoretical abrogation of any of the accepted 
liberties of man. 

Right-minded physicians, after all, have accepted 
the principle of practice according to certain estab- 
lished regulations and the registration therefor; 
they will undoubtedly now accept the principle 
of making that registration consistently effective. 

More than ever before it is necessary not only 
that a list of all physicians qualified to practice 
medicine in the Commonwealth be kept constantly 
up to date, but that it should be published and 
available. The urgent needs of emergency medical 
service require it; the imminent establishment of an 
organization for procurement and assignment make 
it imperative. 

Now is the time for all honest men to stand up 
and be counted, and no righteous person need fear 
the truth. 


MEDICAL MOBILIZATION 


A recent editorial in this column called atten- 
tion to the urgent need of the Army for medical 
officers, the opinion being expressed that those 
physicians who were deferred from selective service 
while they received their training at Government 
expense during World War II should be the logical 
volunteers in the present emergency. Meanwhile, 
the poor response on the part of the medical reserve 
officers to the call for volunteers of the surgeon- 
general, Department of the Army, has received a 
great deal of attention in the public press. The 
response, however, is not surprising to those familiar 
with the facts. 

By and large these men have already given over 
50 per cent of their professional lives to the serv- 
ice of their country. Those in the active reserve 
have maintained this interest in the hope of serving 
most effectively in a previously organized unit. 
They are naturally reluctant to volunteer as individ- 
uals. In many instances men who volunteered early 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Aug. 24, 1950 


in World War II, before Pearl Harbor, and hold re- 
serve commissions only because they joined through 
this mechanism, have been approached. They have 
no active connection with the organized reserve, 
have received no pay in a reserve status and have 
not sought insurance or retirement benefits. In 
their original reserve status they hold commissions 
as lieutenants or captains although after many 
years of active duty they obtained high rank in the 
Army of the United States. There are instances 
in which these men have been called upon to volun- 
teer as company-grade officers. Moreover, it has 
been implied in the press that unless they volunteer 
they will be ordered to active duty while the thou- 
sands who received all or part of their medical edu- 
cation at government expense will not be called 
simply because the Government has no legal mecha- 
nism for taking them into the armed forces. 

It is time the medical profession and the country 
faced the facts. Total war, or at least a long period 
of extensive mobilization, lies ahead. Doctors are 
as essential to the Army as food or guns. Those 
who served for many years before should not be the 
first to be forced to serve again. Many will do so 
voluntarily when the need for their experience be- 
comes obvious. Meanwhile, however, the Army 
needs medical officers of company grade for routine 
duty. They can be obtained only by a universal 
draft of which doctors automatically would become 
a part. 

All active physicians and surgeons will be re- 
quired, in the event of total mobilization, to serve 
somewhere along the broad line of national defense. 
Deferment will not be granted for minor physical 
defects. Any physician who can practice medicine 
can be used to advantage somewhere, either within “ 
the armed forces or in the equally important or- 
ganization of civilian defense, each according to 
his capacity. 

This is totalitarianism, but when a free people 
gird for war a just totalitarianism is the only way 
to prevent the grossest and most undemocratic 
injustices. In the event of total war, all must sooner 
or later play their part and it would be well to have 
a point system for availability for service according 


to age, length of previous service, obligations be- 
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cause of having received training at government 
expense, essential duties, dependents and least of 
all physical defects. The medical profession should 
take the lead in establishing such criteria and thus 
make a just totalitarianism a voluntary and demc- 
cratic movement. 


AMERICA ON THE MARCH 


AMERICA, according to statistics released by the 
Metropolitan Life Insurance Company, remains 
a country of nomads, 19,000,000 of the adult popu- 
lation having changed residence during the year 
ending in April, 1949. An even larger number 
wandered to different even if no greener pastures 
in the preceding year, and from April, 1940, to 
April, 1947, well over half the grown population 
found new homes. 

Using the jeep, the jalopy and the trailer of 1949 
as somewhat swifter means of transportation than 
the covered wagon of a century before, the young 
adult group of the present period has shown itself 
especially footloose, making state to state moves, 
rather than simply from county to county. Whether 
the migrations of 1949 are as purposeful as the great 
hegiras that opened up the West is not revealed 
in the current reports, which are based on sample 
surveys by the Bureau of the Census. 

‘Whatever their basic cause, they reflect the rest- 
lessness of a new and still progressive country, 
where opportunity may lurk around any corner 
and gold of various sorts is still to be found in “them 
thar hills.” The peak of this mobility has probably 
passed, but the statisticians, those seers of the 
present who peer into the future with such assur- 
ance, predict that for some years to come the youth 
of the country will continue to fold up its tents 
like the Arabs and less silently steal away. 


The Board of Health of St. Louis, upon the 
theory that limestone water causes cholera, have 
ordered the handles to be taken from the pumps 
in the city, to prevent the use of such water. 

Boston M. & S. J., August 21, 1850 
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“GET OUT THE VOTE” 


Early in September, the Woman’s Auxiliary will 
distribute an attractive and informative “Get out 
the Vote” desk easel to physicians, and allied 
medical groups and institutions throughout the 
state. 

Prepared under the direction of the chairman of 
the Auxiliary’s Committee on Public Relations, 
Mrs. John C. Angley, the easel is titled “Prescrip- 
tion for a Healthy Government”; the {x is “Regis- 
ter — Vote — and Flect Qualified and Able Can- 
didates” and the “treatment calendar,” points out 
that October 6 is the last day on which to register in 
order to vote on November 7, State election day. 

Legislative Committee chairmen of the district 
auxiliaries will direct distribution. 


DEATHS 


Hacerty — Harry J. Hagerty, M.D., of Worcester, died 
oot 26. He was in his sixty-ninth year. 

r. Hagerty received his degree from Tufts College Medi- 
cal School in 1910. He had been a physician for the Boston 
Mutual Life Insurance Company since 1918. 

His widow, a son, a granddaughter, a grandson and a niece 
survive. 


Hertz — Saul Hertz, M.D., of Brookline, died on August 1. 
He was in his forty-fifth year. 

. Hertz received his degree from Harvard Medical School 
in 1929. He was a member of the American Society for 
Clinical Investigation and the American Society for Experi- 
mental Pathology and a fellow of the American Medical 
Association. 

His widow, two daughters and five brothers survive. 


InGeLFincer — Joseph Ingelfinger, M.D., of Swampscott, 
died on August 10. He was in his seventieth year. 

Dr. Ingelfinger received his degree from the University of 
Munich, Germany, in 1905. He was a fellow of the American 
Medical Association. 

His widow and a son, Dr. Franz Ingelfinger, of Boston, 
survive. 


Messincer — Harry C. Messinger, M.D., of Providence, 
Rhode Island, died on August 2. He was in his seventieth 
ear. 
Dr. Messinger received his degree from Harvard Medical 
School in 1904. He was a member of the New England 
Ophthalmological Society and a fellow of the American 
Academy of Ophthalmology and Oto-Laryn , the 
American College of Surgeons and the American Medical 


Association. 


His widow survives. 


Putsirer — Nathan Pulsifer, M.D., of Lowell, died on 

August 5. He was in his seventy-fourth year. ats 
tr. Pulsifer received his degree from Cornell University 

Medical College in 1910. Until his retirement in 1948, he 
was a member of the staffs of the Lowell General, St. John’s 
and St. Joseph’s hospitals. He was a fellow of the American 
Medical Association. : 

His widow, a daughter, three brothers and two sisters 
survive. 
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BOSTON MEDICAL LIBRARY 


THACHER’S AMERICAN REVOLUTION 


Although James Thacher (1754-1844), the Ply- 
mouth surgeon, is best remembered for his American 
Medical Biography (1828), his place as a historian 
of the Revolution is secure. A diary, kept by the 
young surgeon’s mate from 1775 to 1783, was pub- 
lished forty years after his services in the war ter- 
minated. The reason for the delay has never been 
explained. Thacher was nearly seventy when the 
first edition of 4 Military Journal During the Ameri- 
can Revolutionary War (1823) left the press of 
Richardson and Lord in Boston. The book was 
popular and a second edition, revised by Thacher 
and finely printed by Cottons and Barnard, was 
issued in Boston in 1827. This second edition is 
the better of the two, for Thacher not only corrected 
the errors in the 1823 edition, but had the book 
handsomely printed, on fine paper, by a first-class 
printer. It is a pleasant book to handle and to read, 
even in 1950. 

When the copyright ran out in thirty years, a 
series of cheap reprintings of the first edition were 
issued, beginning in 1854, ten years after Thacher’s 
death. Seven were listed by Viets* in his Walter 
Reed Lecture: under the title, Miltary Journal, — 
Hartford, 1854, and Hartford, 1862; and under the 
title, The American Revolution, — Cincinnati, 1856, 
Cincinnati, 1857, Cincinnati, 1859, New York, 1860, 
and Hartford, 1861. A survey, made in 1949, dis- 
closed only one copy of the Cincinnati, 1856, and 
one of the Cincinnati, 1857, editions in American 
libraries. Recently, a further edition of The Ameri- 
can Revolution has come to the Boston Medical 
Library, published in Baltimore in 1859, the only 
copy so far found of this issue. 

Thus, six cheap imprints of this famous diary 
under the title of The American Revolution were 
published from 1856 to 1861. All are scarce; three 
are known only in single copies. The diary in any 
one of its other four editions, entitled 4 Military 
Journal or simply Military Journal, cannot be con- 
sidered as a rare book; only the six reprintings with 
the changed title are hard to come by. 


*Viets, H. 


P. acher and his influence on American medicine. 


James 
399, 1949, 


onthly 76:3 
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NEW HAMPSHIRE MEDICAL SOCIETY 


FRISBIE MEMORIAL HOSPITAL 


The Medical Staff of the Frisbie Memorial Hos- 
pital, Rochester, recently sponsored a testimonial 
banquet at the Rochester Country Club attended 
by over 200 people, including physicians, hospital 
personnel, trustees and leading citizens, to honor 
five senior members, active for many years in local 
professional and hospital progress. Mayor C. 
Wesley Lyons, of Rochester, Dr. Ezra Jones, of 
Manchester, past president of the New Hampshire 
Medical Society, Dr. Deering Smith, of Nashua, 
secretary of the Society, and the guests of honor 
made appropriate addresses. 

The physicians honored included Dr. Harry O. 
Chesley, of Dover, pioneer roentgenologist; 
Dr. Forrest Keay, of Rochester, county medical 
referee for forty-three years; Dr. John L. McLaugh- 
lin, of Farmington, family doctor; Dr. Jeremiah 
J. Morin, of Rochester, family doctor; Dr. Thomas 
J. Morrison, of Somersworth, eye, ear, nose and 
throat specialist; and Dr. Walter J. Roberts, of 
Rochester, surgeon. 


RESTORATION OF LICENSE 


To the Editor: At a meeting of the New Hampshire Board 
of Registration in Medicine, held in Concord today, the Board 
unanimously voted to reinstate the license of Hermann N. 
Sander, M.D., of Candia, to practice medicine in this state, 
effective today — June 28, 1980. 

Joun Samvet Wuee ter, M.D., Secretary 
Board of Registration in Medicine 

State House 

Concord 


DEATHS 


Jounson — Hiram L. Johnson, M.D., of Franconia, died 
on fete 12. He was in his seventy-ninth year. 
r. Johnson received his d from Dartmouth Medical 
School in 1897. He was a fellow of the American Medical 
ation. ~ 

His widow, a son and two brothers survive. 


Lavoie — Zenon A. Lavoie, M.D., of Manchester, died 
ne” 1. He was in his seventy-ninth year. 

r. Lavoie received his degree from Baltimore Medical 
College in 1902. He was formerly chief of staff of Notre 
Dame ee and was chief of staff at Hillsborough County 
Hospital. He was a member of the State Board of Medical 
Examiners for twenty years. 

His widow, a son, a daughter and five grandchildren survive. 


McGee — Edward R. B. McGee, M.D., of Berlin, died 
on May 24: He was in his seventy-third year. 

Dr. McGee received his degree from the University of 
Vermont College of Medicine in 1904. He was chief surgeon 
of the Clinic Hospital from 1938 to 1950. He was a fellow of 
the American Medical Association. * 

A foster son and two sisters 
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MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


NEW ANTIGEN TO BE DISTRIBUTED 


The Division of Biologic Laboratories, Massachu- 
setts State Department of Public Health, announces 
the general distribution of the combined antigen, 
diphtheria and tetanus toxoids, aluminum phos- 
phate precipitated, beginning September 1. This 
new product is administered intramuscularly, in 
the same manner and dosage as diphtheria-tetanus- 
pertussis triple antigen. The Department recom- 
mends its use for the immunization of children of 
school age (six to eighteen years). Children of high- 
school age should, however, be previously Schick 
tested. Although both the diphtheria and tetanus 
toxoids in this product are purified, reactions from 
its use may be expected in Schick-negative indi- 
viduals, who will sometimes react to the purified 
diphtheria toxoid that it contains. 

Tetanus toxoid, fluid, is available for the im- 
munization of those who are Schick-negative and 
for use after injury in those previously immunized 
with tetanus toxoid. 


PINWORM OUTFITS 


The Bacteriological Laboratory has prepared a 
limited supply of outfits for the collection of speci- 
mens for the diagnosis of pinworm infection. The 
outfits, which include directions, are very simple to 
use. They are made available on a trial basis only, 
until the demand for the service is learned. 

Physicians desiring to use the outfits may obtain 
them by writing or telephoning directly to the 
Bacteriological Laboratory, 281 South Street, 
Jamaica Plain 30 (JAmaica 4-5440). 


COMMUNICABLE DISEASES IN MASSACHUSETTS 
FOR JUN 


E, 1950 
Résumé 
Disease UNF UNE Seven-Year 
950 949 EDIAN 
icken pox . 1512 1978 14665 
006000 005606 12 39 21 
Dysentery, bacillary .......... 5 1 2 
man measles .............. 437 665 199 
222 254 326 
Granuloma inguinale .......... 0 0 oF 
Lymphogranuloma venereum... 0 0 1* 
Meningitis, meningococcal. ..... 3 6 6 
Meningitis, Pfeiffer-bacillus. .. .. il 7 2 
Meningitis, pneumococcal ...... & 5 4 
Meningitis, staphylococcal ..... 0 0 0 
Meningitis, streptococcal 1 1 0 
Meningitis, undetermined ...... 10 3 6 
000080 1004 966 
Poliomyelitis 29 2 
‘ a? 5 
et fever . 
uberculosis, pulmonary ....... 
u losis, eel 1 13 17 
Typhoid nada bh 1 ; 
ndulant fever ............... 2 
Whooping cough .............. 500 466 466 


*Six-year median. 
CommENT 
Diseases above the seven-year median were German 
me me meningitis due to the Pfeiffer bacillus, 
poliomyelitis and whooping cough. 
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Below the seven-year median were chicken pox, diphtheria, 
mumps, salmonellosis, scarlet fever, typhoid fever and un- 
dulant fever. 

Diphtheria had the lowest incidence for the month of June 
in six years. 

Although the incidence of poliomyelitis was above the 
seven-year median, the 5 cases reported represented a de- 
crease over the figure for June, 1949. 

— was at the lowest prevalence for June since 

Although still higher than the seven-year median, whoop- 
ing cough showed the usual seasonal decline. 


Geocrapnicat Distraisution oF Certain Diseases 
Actinomycosis was reported from: Boston, 1; total, 1. 
Diphtheria was reported from: Boston, 6; Cambridge, 3; 
l! River, 1; Halifax, 1; Lexington, 1; total 


12. 
Dysentery, bacillary, was reported from: Boston, 1; Lynn, 


1; Worcester, 3; total, 5. 
pares from: Adams, 1; 
est Springfield, 1; Wey- 


Bedford, 1; —— 1; Taurton, 1; West Bridgewater, 


ed from: Boston, 2; 
; Norwood, 1; Spring- 


Meningitis, 

icopee, 1; Malden, 1; Newton, 
field, 1; 1; total, 8. 
was reported from: Brookline, 1; 
total, 1. 

~ 1 oo streptococcal, was reported from: Boston, 1; 
total, I. 

1 eee mumps, was reported from: Newton, 1; 
total, I. 

Meningitis, undetermined, was reported from: Fall River, 
4; Holyoke, 1; Leominster, 1; Ludlow, 1; Lynn, 1; Northamp- 
ton, 1; Taunton, 1; total, 10. 

Poliomyelitis was reported from: Boston, 1; Brockton, 1; 
Mattapoisett, 1; Newton, 1; Sterling, 1; total, 5. 

Salmonellosis was reported from: Belmont, 1; Framing- 
ham, 1; Newton, 1; total, 3. 

Septic sore throat was reported from: Boston, 5; Lynn, 1; 
a cpeeee, 2; Sharon, 1; Somerville, 1; Worcester, 2; 
total, 12. 

Tetanus was reported from: Springfield, 1; total, 1. 

Trichinosis was reported from: Somerville, 1; total, 1. 

Typhoid fever was reported from: Worcester, 1; total, 1. 
po a fever was reported from: Grafton, 1; Leicester, 

; total, 2. 
Weil’s disease was reported from: Boston, 1; total, 1. 
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BIRTH OF A SCIENCE 
The following items appeared in the Malden (Massachu- 


setts) Mirror. 
November 19, 1881 

R. L. Flanders of this town who has long suffered from 
gall stones, underwent a very delicate and painful opera- 
tion for their removal on Wednesday. 

The operation was very skillfully performed at Mr. Flan- 
ders’ residence by Dr. Thorndike, a surgeon from the Mass. 
General Hospital, assisted by Dr. Gay. Dr. Wadsworth, 
the family physician, administered the anaesthetic, and 
Drs. C. B. Shute and Solon B. Stone were also present. 

It is said that this is the first operation of its kind ever 

ormed on this side of the Atlantic. An incision six inches 

ng was made in the right side under the liver, penetrating 

the abdominal cavity to the gall bladder in which an aper- 

ture was made large enough to remove the gall stones, about 

a dozen in number the size of hazel nuts. There is now a 

chance for Mr. Flanders’ recovery, where before there was 
none. 


mouth, 1; Worcester, 1; total, 6. 
Infectious hepatitis was reported from: Cambridge, 1; 
Wrentham, 1; total, 2. 
x Meningitis, meningococcal, was reported from: Easton, 1; 
Fitchburg, 1; Stow, 1; total, 3. 
Meningitis, Pfeiffer bacillus, was reported from: Amherst, 
1; a 1; Boston, 2; Dedham, 1; Leominster, 1; New 
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November 26, 1881 

Flanders lived 57 hours following the operation, and 
shortly before death his temperature rose to 102 2/10 and 
pulse so rapid, it could not be counted. An autopsy dis- 
closed old adhesions in the gall bladder at several points 
and showed that the incision made in the gall bladder had 


begun to heal. 
November 26, 1881 


The recent fatal surgical operation upon one of our citi- 
zens, for the removal of gall stones, is the occasion of this 
writing. 

This is said to be ““The first operation of the kind on this 
side of the Atlantic.”” May it be the last. Gall stones can be 
removed without the knife, by the following prescription 
given by a successful physician of Providence, R. I., many 
years ago: Take at night upon retiring a tumbler full of pure 
olive oil; The next morning a dose of an active physic 
which will clean the stomach and bowels. 

Time and again I have known this to remove not only 
“ewelve stones as large as peas” but scores from a size 
larger than a pea down to the size of a pin head. It is simple 
ond elt The taste of the oil may be disguised by lemon 
if desired. 

In the interest of the suffering I have written the above. 
I leave with the editor of this paper, my name and address 
and will gladly give any forther information in the premises 

possessed. 


of which I am one 
ALVARENGA PRIZE 

On July 14, 1950, the College of Physicians of Philadelphia 
awarded the Alvarenga Prize for 1950 to Ephraim Shorr, 
M.D., associate professor of medicine, Cornell Universit 
Medical College, for his outstanding work in shock, whic 
has provided a clearer understanding of the mechanism of 
this important condition. 

The Alvarenga Prize was established by the will of Pedro 
Francesco DaCosta Alvarenga of Lisbon, Portugal, an asso- 
ciate fellow of the College of Physicians of Philadelphia, 
to be awarded annuall by the College of Physicians on the 
anniversary of the dea the testator, July 14, 1883. 


AMERICAN HEART ASSOCIATION 
Dr. Howard B. Sprague, president of the American Heart 
Association, has announced the election of Dr. T. Duckett 
fone, formerly of Boston, medical director of the Helen Hay 
itney Foundation, New York, N. Y., as chairman of the 
American Council on Rheumatic Fever of the Association. 


CORRESPONDENCE 


FOLLOW-THROUGH 


To the Editor: The Journal is to be congratulated on the 
excellent editorial “Brave New World” that appeared in 
the issue of July 13. It is a matter of serious concern to all 
thoughtful citizens as well as to physicians that the success 
of our “beneficent impulse to prevent disease” may serve 
only to destroy our civilization. Overpopulation, with its 
consequent poverty, famine, and tensions resulting from 
inadequate “Lebensraum,” can only lead to communism 
or war, or both. The human misery averted by the success 
of public-health measures reappears exaggerated a thousand 
times. Your editorial calls for a balanced ecology. Let us 
as physicians strive in the interest of public health and 
world pores to contribute as much to methods of population 
control as we have to the prevention of death from epidemic 
and endemicVdisease. Scientific knowledge in the field of 
population control lags sadly behind our , Ba mk of how 
to control the inroads of bacteria. The problem of popula- 
tion control is obviously far more —~ than the problem 
of bacterial control, because human liberties are involved 
and must be respected. A clean water supply, sewage dis- 
posal and even vaccination can be imposed on a population 
without violation of civil rights. Control of fertility must 
take into consideration the individual wishes and the situa- 
tion of each particular family. Population control must 
be on a voluntary basis. Public-health officers and physicians 
in their efforts to achieve a balanced ecology will have 
to take the responsibility of explaining and making available 
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to families, who want and need it, simple and effective meth- 
ods by which they can control their own fertility. 

It is pertinent to note that under the present law in Mas- 
sachusetts (which even prevents physicians from giving con- 
traceptive help to married women for the protection of life 
and health) it is unlikely that significant contributions will 
come toward achieving a “Brave New World” where the 
population is both oy from disease and not threatened 
with the inevitable consequences of overpopulation — 
famine, civil and economic discontent, war or revolution. 

Fiorence Crotnter, M.D. 
161 South Huntington Avenue 
Boston 30, Massachusetts 


BOOKS RECEIVED 


of the following books 
and this listing must be as a sufficient return 
for the court the - Books that appear to be 


esy of 
of particular interest will be reviewed as space 
Additional information in regard to all listed books 
will be gladly furnished on request. 


The Common Diseases of the Skin: A handbook for students and 
medical practitioners. By R. Cranston Low, M.D., F.R.C.P.E., 
F.R.S.E., and G.A. Grant Peterkin, M.B.E., M.B., F.R.C.P. 
Ed., assistant physician to the Skin Department, Royal 
Infirmary, Edinburgh, hysician in charge of skin diseases, 
Leith Hospital, consulting dermatologist, Bangour Hos- 

ital, and consulting dermatologist, aconess Hospital. 

ourth edition. 8°, cloth, 282 BPs with 184 illustrations. 
Edinburgh: Oliver and Boyd, 1949. 21s. 

This textbook, first published in 1927 for students, should 
prove valuable to = ae practitioner. Its publication 
record attests the soundness of the book, four editions being 
pe in a little more than twenty years. The publishing 
is excellent. 


Allergy in Relation to Orolaryngolocy. By French K. Hansel, 
M.D., M.S., editor-in-chief, Annals of Allergy, director, 
Hansel Foundation, and associate professor of otolaryngology, 
Washington University School of Medicine. 12°, cloth, 77 pp. 
St. Paul: Bruce Publishing Company, 1949. $2.50. 

This small volume presents a panel discussion by 10 ee 
cians on the various aspects of allergy in relation to otolaryn- 


Bedside Diagnosis. By Charles M. Seward, M.D., F.R.C.P. 
(Edin.), consulting physician, Princess Elizabeth Ortho- 
peste Hospital, West of England Eye Infirmary and The 
inistry of Pensions. 12°, cloth, 372 pp. With a foreword 
by Sir Henry Cohen, M.D., F.R.C.P., 
niversity of ‘er Baltimore: 
Company, 1949. $3.50. 

This manual considers the diagnosis of diseases from the 
point of view of symptoms rather than from that of par- 
ticular diseases. Nearly a hundred pages are devoted to the 
important symptom of pain. The various other common 
symptoms are taken up in order and discussed in a concise 
manner. A good index concludes the text, and the printing 
is well done with a type. 
Great Britain. 


Clinical Radiation vaoveey. Edited by Ernst A. Pohle, M.D., 
Ph.D., professor of radiol and chairman, partment 
of Radiology, University Wisconsin Medical School. 
Second edition, enlarged and thoroughly revised. 8°, cloth, 
902 PP.» with 201 illustrations and a colored plate. Phila- 
delphia: Lea & Febiger, 1950. $15.00. 

This composite standard reference work by twenty special- 
ists has been thoroughly revised and brought up to date. 
The subject of radium therapy has been added to this edi- 
tion, and the title accordingly has been changed from Clinical 
Roentgen Therapy to Clinical Radiation Therapy. e wh 
field of medicine, including the specialties, has been covered. 
Selected bibliographies have been appended to the various 
special chapters. The chapters on radiation reactions and 
injuries and on the civil liability of the radiologist are par- 
ticularly important. There is a good index, and the pub- 

ing is excellent. e book is recommended for all 
medical libraries and to all persons interested in the subject. 


rofessor of medicine, 
illiams and Wilkins 


The book was published in _ 
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Green’s Manual of Pathology. Revised by 


H. W. C. Vi 
MA. M.D 


, M.D., protessor of pathology, University of London, 
and dean, Charing Cross Hospital Medical School. Seven- 
teenth edition. 8°, cloth, 1200 pp., with 730 illustrations. 
Baltimore: Williams and Wilkins Company, 1949. $8 

This seventeenth edition of a standard British textbook 
has been revised by Dr. Vines and brought up to date. Ma- 
terial and illustrations have been added throughout the text. 
The illustrative work is ere is an extensive index, 
and the publishing is excellent. The book was printed in 
Great Britain. It should be in all collections on the subject. 


Leukemia and Leukosarcoma. By William 
Dameshe -D., Marvin L. Bloom, M.D., Louis Weisfuse, 
M.D., Milton H. Freedman, M.D., and Miguel Layrisse, 
M.D., New England Center Hospital and Tufts ~« 
Medical School. 4°, cloth, 54 pP-» illustrated. New York: 
Grune and Stratton, 1950. $4.75. 

This diagrammatic atlas is based on an exhibit presented 
at the convention of the American Medical Association in 
June, 1949. It presents in simple form important informa- 
tion on leukemia and leukosarcoma. The publishing is very 
good, and the atlas should be in all collections on the subject. 


Congenital Anomalies of the Heart and Great Vessels: Clinico- 
pathologic study of 132 cases. By Thomas J. Dry and 

of the Mayo inic. 4°, cloth, 68 pp., with 80 illustrations. 
Springfield, Illinois: Charles C Thomas, 1949. $4.50. (Pub- 
lication No. 47, American Lecture Series in Pathology.) 

This volume is factually an atlas of congenital anomalies. 
Each condition has a short biographic sketch of its discoverer 
with his portrait. A selected list of references for suggested 
reading is appended to the text. The lack of an index de- 
tracts from the reference value of the work. The plates are 
excellent. The atlas is recommended for all medical libraries 
and to all physicians interested in the subject. 


Human Sex Anatomy: A yp hand atlas. By Robert 
L. Dickinson, MD. Second edition. 4°, cloth, 145 pp., 
with 175 illustrations. Baltimore: Williams and Wilkins 
Company, 1949. $10.00. (Medical Aspects Human 
Fertilit Series issued by the National Committee on Ma- 
ternal Health, Inc.) 

Dr. Dickinson has revised his well-known standard atlas 
and brought it up to date, in ating new material ac- 
cumulated since the publication of the first edition in 1939. 
The publishing is excellent, and the atlas should be in all 
collections on the subject. 

Diseases of the Foot. By Emil D. W. Hauser, M.S., M.D., 
associate professor of bone and joint surgery, Northwestern 
University Medical School, and attending orthopedic sur- 

n, Passavant Memorial Hospital, icago. Second 
edition. 8°, cloth, 415 pp., with 195 illustrations. Phila- 
delphia: W. B. Saunders Company, 1950. $7.00. 

Dr. Hauser published the first edition of his book in 1939 
before World War II. Advances made during that period 
have been added to the text, including the treatment of 
circulatory disturbance. e text has been revised, and 
new material, including the treatment of pes valgoplanus, 
congenital talipes equinovarus and hammer toe, hallux 
valgus and metatarsalgia, has been incorporated. The chap- 
ter on infections has been revised to include the use of anti- 
biotics, and a new method for the treatment of chronic 
thrombophlebitis, using anticoagulants and antibiotics, is 
descri in detail. e volume is well published and is 
recommended for all medical libraries and to all persons in- 
terested in the subject. 


A Text-Book of Neuro-Anatomy. By Albert Keoty Ph.D. 
M.D., professor of anatomy, St. Louis Universit hool of 
Medicine. Fifth edition. 8°, cloth, 524 PP. with 331 illus- 
trations. Philadelphia: Lea and Febiger, 1 80. $8.00. 

In this fifth edition of a standard textbook, the author 
has thoroughly revised his text and incorporated new ma- 
terial, pom = on the circulation of the spine and brain 
and on conditional responses. Lists of references are appended 
to the different chapters, and he pustenies is excellent. 
The book is recommended as a standard reference work for 
all medical libraries and to all neurologists. 
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Medical State Board Questions and Answers. By R. Max 
Goepp, M.D.; and Harrison F. Flippin, M.D., associate pro- 
fessor of medicine, University of Pennyslvania School of 
Medicine. Eighth edition. 8°, cloth, 663 pp. Philadelphia: 
W. B. Saunders Company, 1950. $7.00. 

This standard reference work has been thoroughly revised 
and brought up to date since the publication of the pre- 
vious edition of 1939. Much of the text has been rewritten, 
and important changes have been made in practically every 
chapter. A brief section on psychiatry has been added for 
the first time. The new drugs and new therapeutic procedures 
are incorporated in their proper places in the section on 
the practice of medicine. ere is a comprehensive index, 
and the book is well published. It is essential for every 
medical library. 


] of Heat Regulation and the Science of Clothing. 
Prepared at the request of the Division of Medical Sciences, 
National Research Council. Edited by L. H. Newburgh, 
M.D., professor of clinical investigations, University of 
Michigan Medical School. 8°, cloth, 457 pp., with 78 illus- 
trations and 38 tables. Philadelphia: W. 5 Saunders Com- 
pany, 1949. $7.50. 


This new book on a new subject is the joint effort of fif- 
teen specialists, including Government research workers. 
The text is divided into two sections: human response to 
climatic environment and clothing, a thermal barrier. The 
researches were developed because of conditions incident 
to World War II, and were carried on in civil laboratories 
and in military establishments in the field. Bibliographies 
are appended to the various chapters, and there is an index. 
The volume is well published and should be in all medical 
libraries and in all collections on physiology. 


Physiolo 


Advances in Vol. II. Editorial board, William D. 
Andrus, M.D., chairman. 8°, cloth, 590 pp., with 32 illus- 
trations, 7 tables, 3 plates and 3 charts. New York: Inter- 
science Publishers, Incorporated, 1949. $11.00. 


This second volume of an important series, reminiscen 
somewhat of the famous German Ergebnisse der Chirurgie, 
comprises eleven = by competent authorities on various 
surgical subjects. Included are articles on the esophagus, 
hypertension, portal-bed block and portal hypertension, 
congenital anomalies of the heart and great blood vessels, 
studies of pulmonary function in relation to chest surgery, 
craniocerebral injuries, streptomycin, skin grafting, tumors 
of the peripheral nerves and pancreaticoduodenal cancers. 
Extensive bibliographies are ae to the various cha 
ters, and there are indexes of authors and subjects. The 
publishing is excellent, and the volume is recommended as 
a reference work to all medical libraries. 


A Century of Medicine in Jacksonville and Duval County. 
By Webster Merritt, Ph.G., M.D. 8°, cloth, 201 pp., with 
44 illustrations. Gainesville, Florida: University of Florida 
Press, 1949. $3.50. 

This book on local medical history is an outstanding ex- 
ample of the painstaking, arduous labors of the medical 
historian. In 1501 a fire in Jacksonville, Florida, destroyed 
the records of the Duval County Medical Society and those 
of the Florida Medical Association. Dr. Merritt had to 
seek for his material in all places; he has succeeded in pro- 
ducing a readable consecutive narrative. The text is con- 
cluded with notes on the various chapters and a essography 
of source material. There is an index, and many illustrations 
of persons and places are scattered throughout the text. 


— 


Fifteenth Century Printed Books at the University of Illinois. 
Compiled by C. U. Faye. 8°, cloth, 160 pp. Urbana: The 


University of Illinois Press, 1949. $3.00. 

This beautiful catalogue lists 431 incunabula contained 
in the library of the University of Illinois. The books have 
been collected from the typographic point of view and are 
therefore arranged by countries, cities and presses. Four 
hundred and thirty-one titles are listed, including three of 
doubtful fifteenth-century printing. There are concordances 
to Hain, Copinger, Reichling and the Gesamtkatalog, in- 
dexes to ‘wer ublishers, presses and — and authors 
and titles. A su index would have been useful to the 


— 
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ialist. The preliminary notes on the cataloguing of in- 
cunabula are valuable, summarizing in a few pages the 
modern practice in the field. A casual survey of the titles 
does not reveal many of medical or scientific interest. The 
ublishing is excellent. The catalogue Id be in all li- 
Crartes interested in fifteenth-century books. 


Medical Practice: A text in applied 


The Physiological Basis 
. Best, C.B.E., M.A., M.D., D.Sc. 


y Charles 


Lond.), F.R.S., F.R.C.P. (Canada), professor and head of 
y and director of the Banting- 


the Department of Physio 
Best partment of Medical Research, University of 
Toronto; and Norman B. Taylor, V.D., M.D., F.R.S. (Can- 
ada), F.R.C.S. (Edin.), F.R.C.P. (Canada), M.R.C.S. (Eng.) 
L.R.C.P. (Lond.), professor of the history of medicine and 
medical literature, University of Western Ontario, London, 
Canada. Fifth edition. 8°, cloth, 1330 pp., with illustra- 
stro Baltimore: Williams and Wilkins Company, 1950. 


This standard reference textbook has had a rather remark- 
able publication record. First published in 1937, it has gone 
through four editions, has been reprinted fifteen times and 
has been translated into Spanish and Portuguese. ‘The 
Spanish translation has gone through four editions (1939- 
1947). The current fifth edition has been revised and brought 
up to date and unavoidably expanded. More than a hun- 
dred illustrations have been added throughout the text. 

ere are sixty-seven pages of references and a compre- 
hensive index of ee pages. The previous edition was 
published in 1945. e volume is an essential work for all 

ical libraries. 


The Motor Cortex. Edited by Paul C. B 
M.S., M.D. Second edition. 4°, cloth bis ., with 1 
illustrations. Urbana: University of Illinois 1949. 


This composite ye me was first published in 1944. 
At the time, it was believed that a second edition would 
not be required but that progress in the subject would be so 
great as to demand an entirely new work. However, the 
progress has not been so rapid as anticipated, and the mono- 
graph has been reissued with such — as were found 
necessary to bring the text up to date. Fifteen authorities 
have contributed to the work. There are forty-eight pages 
of bibliography and a comprehensive index of sixty-three 

ages. e publishing is excellent, and the volume should 

in all medical libraries and available to all int 

persons. 


Society and its Criminals. By Paul Reiwald, reader in crim- 
ag af in the University of Geneva. Translated and edited 
by . E. James, Barrister-at-law. 8°, cloth, 315 pp. New 
he International Universities Press, Incorporated, 1950. 


The author presents a new type of work on criminology 
in which the psychology of the criminal and the asocial 
person, and the use of psychoanalysis are discussed. 


NOTICES 


MASSACHUSETTS DEPARTMENT OF 
MENTAL HEALTH 


The Sixteenth Postgraduate Seminar in Neurology and 
Psychiatry will begin October 6, 1950, and will continue until 
May 11, 1951. It will consist of three separate courses ‘run- 
ning concurrently as follows: 

Review Course in Basic Neurology and Psychiatry: 

63 lectures; every Friday, 2:00 to 8:30 p.m., from seer oad 6 

to December 8, 1950, and from March 2 to May 11, 1951, 

at the Metropolitan State Hospital, 475 Trapelo Road, 

Waltham, Massachusetts. 

Course in Clinical Psychology and Dynamic Psychiatry: 

17 lectures; every Uvseeetey, 7:30 to 9:30 p.m., from 

October 18 to December 13, 1950, and from March 14 to 
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May 2, 1951, at the Boston Psychopathic Hospital, 7 
Fenwood Road, Boston, Massachusetts. 4 

Course in Pediatric Psychiatry): 
20 lectures — Tuesday, October 10 and 17, 1950, and there- 
after Mondays from October 23 through December 1) 
1950, from 6:00 to 9:30 p.m. 


All interested graduate physicians should apply before 
October 6, 1950, by writing to Dr. William C. Gaebler, 
superintendent, Metropolitan State Hospital, Waltham, 
Massachusetts. 

The applicants should indicate which of the three courses 
of the seminar they wish to attend. The registration is re- 
quested as a matter of courtesy to the institutions where 
courses are conducted and as a convenience for the registrants 
who thus will be able to receive the schedules and be notified 
in time if changes in the schedule should become necessary 
during the year. 


MASSACHUSETTS ASSOCIATION OF MEDICAL 
TECHNOLOGISTS 


The semi-annual meeting of the Massachusetts Associa- 
tion of Medical Technologists will be held on October 28, 
at Salem Hospital, Salem, Massachusetts. A symposium on 
human blood, including immunology, inheritance, tests of 
identification, aspects of blood banking and erythroblastosis 
will be introduced by Dr. Louis K. Diamond, of ton. 
Other speakers will be Dr. Lamar Soutter, Dr. F. Harold 
Allen, Dr. William C. Maloney, and Dr. Charles P. Emerson. 

An invitation is extended to all registered technicians and 
others who are interested in the field of medical technology. 


THE SPRINGFIELD HOSPITAL 


The following is the educational program of the Springfield 
Hospital for the next month: 


ne September 6. 12:00 m. Radiol 

in the Staff Conference Room. John W. Turner, M.D. 

Saturday, September 9. 12:00 m. Combined Medical- 
oa Grand Rounds. Staff Conference Room. 

Saturday, September 16. 12:00 m. Clinicopathological 
Conference. Staff Conference Room. . 

Tuesday, September 19. 8:30 p.m. Guest Speaker Con. 
ference on the subject “The Use of ACTH in the Manage- 
ment of Allergic Diseases” in the Staff Conference Room. 
Dr. Robert P. McCombs, associate professor of medicine, 
Tufts College Medical School and physician, New Eng- 
land Center Hospital. 

Wednesday, September 20. 12:00 m. General Pathology 
Conference. Staff Conference Room. 

Sesgeeey, September 23. 12:00 m. Medical Death Re- 
view Meeting. Staff Conference Room. 

Saturday, September 30. 12:00 m. Surgical Death Review 
Meeting. Staff Conference Room. 


Conference 


Special clinics, conferences, and seminars are conducted 
by the various departments of the hospital throughout the 
months of October through May. Information about these 
may be obtained from the office of the Director of Medical 
Education, Telephone 4-2121, Extension 315. 


Conferences, clinics, and seminars are open to all interested . 


physicians. 


SOCIETY MEETINGS AND CONFERENCES 


January 9-Decemper 1. Laboratory Courses at Communicable Dis- 
ease Center, Avianta, Georgia. Page 950, issue of mber 8. 

Avcust 28-Serremper 1. American Congress of Physical Medicine. 
Page 428, issue of March 16. 

Avoust 31-Serremper 7. World Federation for Mental Health. Page 
306, issue of February 23. 

Serremper 3-9. International Heart Congress. Page 160, issue of 
January 26. 

Sertemper 6-30. The Springfield Hospital. Notice above. 

Sertemper 6-May 2. Hampshire District Medical Society. Page 170, 
issue of July 27. 

Serrempen 7-9. All-Austrian Congress of Physicians. Page 994, issue 
of June 22. 

Serrempen 14. Progress in the Management of Hand Injuries. Dr, 
Heary F. Marble. Pentucket Association of Physicians. 8:30 p.m., Haver-* 

ill. 


(Notices concluded on page xi) 
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